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Executive Summary

The development of traffic signal controllers with event-based, high resolution data logging
capabilities introduced new possibilities for data collection and derivation and visualization of
signal performance measures (SPMs). The Florida Department of Transportation (FDOT) decided
to consider using high resolution data logging for future acquisitions of traffic controllers. Also,
the FDOT has decided to introduce standards for HR data logging for any future controllers to be
deployed within the state of Florida. Such standards should prescribe what event logs are
mandatory for controllers and vendors to report to ensure that HR SPMs can be retrieved through
the Web-interface software adopted by FDOT, and originally developed by Utah DOT based on
the preliminary projects from Indiana DOT and Purdue University. Although specifications for
HR event logs have been established by Purdue University, vendors have not always adhered to
those specifications. Thus, there is a need to ensure standardization of controllers’ logs within
FDOT jurisdiction in order to ensure compatibility with the SPM-generating software.

Hardware-In-the-Loop Simulation (HILS) has a relatively long history of being used in
engineering research, dating back as early as 1930’s. Since the late ‘90s, HILS has been used
significantly in traffic signal systems research, where it served to realistically introduce traffic
controller logic in the operations of traffic simulation models. The need for HILS systems has been
revived with an introduction of new high resolution (HR) traffic signal performance measures
(SPMs). HR SPMs are derived from HR event logs, which are logged in traffic signal controllers
every tenth of a second and represent time-stamped events of traffic detector actuations, signal
statuses, and other electronically recorded events (e.g., from cabinet). The HR SPMs have attracted
much attention in the recent years. Researchers have shown that these SPMs are highly effective
in understanding and monitoring traffic signal operations. The research experiments were quickly
followed by real-world implementations where several Departments of Transportation (DOTS)
installed systems to generate HR event logs and retrieve HR SPMs from their traffic signals.

The goal of this research was to determine the minimum standards that the new event-based high
resolution traffic signal controllers need to fulfill to be approved for installation in Florida. For
that purpose, the unique set of mandatory and optional event codes was created. All six controllers
were connected simultaneously, but also independently, into a Hardware-in-a-Loop Simulation
(HILS) test setup. The characteristics of each controller, the procedures for building the HILS test
setup, controller configurations, retrieving of the high resolution data locally (by using File
Transfer Protocol), and the online tool (FDOT server) for calculating and graphically representing
relevant performance measures (Purdue Coordination Diagram, Percentage of Arrivals on Green,
etc.) were examined.

The significance of this research lies in the fact that for the first time, six controllers from six
different vendors were tested simultaneously in the HILS setup. This newly established HILS test
setup can be used for evaluation of new signal control strategies, effects of proposed signal
retiming or for training of personnel where the evaluation of the caused impacts can be conducted
by using the performance measures that became available with the introduction of high resolution
event-logging traffic controllers.

For future steps, it is recommended that additional performance measures are evaluated, including
those that involve pedestrians, preemptions, overlaps, and transit signal priority. From the safety
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perspective, it would be very useful to test event logs regarding the yellow and red actuations.
Finally, incorporating some of the suggested improvements for existing performance measures
(e.g., delays and percentage of arrivals on green - AoG ) could significantly improve the accuracy
of measuring performance on signalized arterials.
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1 Introduction

1.1 Background Statement

The 2012 National Traffic Signal Report Card gives an overall score of D+ and an F for traffic
monitoring and data collection. The results of that assessment by the National Transportation
Operations Coalition suggest that in most cases, information about the quality of service in signal
systems is made up of anecdotal knowledge and complaint calls from the public rather than
systematic monitoring of traffic conditions. The F score implies that improvements are needed so
that agencies know what is occurring in their systems.

Recent research in Event-Based Data Collection for Generating Actuated Controller Performance
Measures has created new tools for assessing and reporting real-time performance data from
individual signalized intersections and coordinated/adaptive signalized arterials. To assure that
minimum performance measures are attainable from signal controllers, the Florida Department of
Transportation (FDOT) seeks exploratory research into high resolution data logging for existing
signal controllers from various manufacturers and development of minimum standards for data
logging that can be implemented for all existing and future controllers.

Since the advent works of Smaglik et al. in 2007, several signal controller manufacturers have
enhanced their respective controller software to include a data logger module for collecting high
resolution time-stamped phase and detector state changes. These data loggers differ in the type and
number of unique data elements recorded based on the desired measures of effectiveness (MOEs).
Furthermore, several controller manufacturers produce and promote proprietary central traffic
signal control software (closed-loop system) that utilizes specific types of high-resolution data
types to quantize and visualize (through graphs and tables) arterial progression and intersection
delay. Traffic engineers use MOEs from such traffic signal software to evaluate traffic conditions
visually and act accordingly.

The FDOT wishes to develop minimum non-proprietary standards for high-resolution data
elements (such as the type and number) recorded and reported by signal controller data logger
modules, develop definitions for the MOEs, and clearly define the methods by which they are
calculated. More specifically, the FDOT seeks analysis and recommendations regarding the
capability of current controllers to produce high-resolution event-based traffic signal data and
their potential for use with the Automatic Signal Performance Measurement System (ASPMS)
software developed by the Utah Department of Transportation (and based on the original
research from Purdue University).

1.2 Research Objectives

The main objective of this research is to develop a set of specifications that will define
enumerations (e.g. type, size, frequency) required for traffic controller data logging and reporting
as well as methods to convert this data into real-time performance measures. This research will
be used to set minimum standards that current and future providers (e.g. controller
manufacturers) of high-resolution event-based traffic signal data must satisfy in order for their
data logs to be transferable into traffic signal performance measures adopted by the Department.
Recommendations of such real-time performance measures and systems (e.g. hardware and



software that can produce those performance measures) should also be an outcome of this
research.

1.3 Research Approach

The research approach is defined by the steps or tasks from the scope of the project. After project
kickoff teleconference the following group of tasks were designated to be developed:

1. Traffic controller test environment

2. Minimum standards for event-based high-resolution data

3. Definitions for measures of effectiveness based on high-resolution controller data
4. Report with summarized results and finds

For creating the traffic controller test environment, the equipment needed to be selected,
purchased, delivered and installed. The main components of the system are the test computer,
signal controllers capable to log high-resolution event-based traffic signal data from six different
manufacturers, CID devices and other equipment. Also software components like VISSIM
microsimulation or Virtual CID software were acquired in order to create the test environment.
Hardware-in-the-Loop testing system was assembled and integrated. All six controllers were
tested separately on the same intersection with the same input in microsimulation software, as
well as simultaneously on a corridor of 6 geometrically identical intersections. The collected
high-resolution data were transmitted to ASPMS software in order to test the functionality of the
test setup, but also were extracted locally by using the File Transfer Protocol (FTP). The
simultaneous access of six operators from six different computers was tested

After documenting of all available event based data, their analysis and evaluation, a minimum set
of event-based data codes evident in all tested controllers was defined as a standard for
incorporating into FDOT signal controller specifications. The quality of high-resolution data was
tested by comparing the logged events from the controllers and the VISSIM event-based data
elements. Also, the set of scenarios for testing faulty detectors that can negatively impact quality
of ASPMS operation was developed.

The existing performance measures, already available in the FDOT ASPMS software were
reviewed and the definitions for each of them was developed. Previous work of other researchers
was examined in order to identify the performance measures which are used to describe
performance of traffic signals. Suggestions for additional performance measures and the
modifications of the existing ones were made based on the existing high-resolution data
enumerations. The suitability of the existing FDOT ASPMS software for statewide
implementation is investigated. Finally, the calibrated and validated VISSIM model (corridor of
12 intersections) with the clear instructions how to set up each controller was created. The entire
setup was delivered, installed and configured in the FDOT TERL. Basic training was also
conducted.



2 Development of Traffic Controller Test Environment

2.1 Project Equipment

For the project, six ViewSonic monitors (VX2452mh) were purchased, delivered and assembled
with Dell Precision Tower (7810) at FAU LATOM and all are in working conditions.

ViewSonic" w-»_

Figure 2-1. ViewSonic monitor and Dell Precision Tower (7810)

Traffic controller testing apparatus is purchased and installed. Testing apparatus consist of a test
computer with Hardware-In-the-Loop connected with Controller Interface Devices (CID) that is
communicating with six (6) signal controllers separately and together. Controllers that are
purchased and part of the testing are:

Econolite (Cobalt) — delivered and in working conditions.

Siemens (m50) — delivered and in working conditions.

PEEK (ATC-1000) — delivered and in working conditions.

Trafficware (900 ATC) — delivered and in working conditions.

Intelight (2070-LDX) — delivered and in working conditions.

McCain (ATC eX) — delivered and in working conditions

ok wdE
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Figure 2-2. Six traffic signal controllers

To perform tests and simulations needed for the project, Hardware-In-the-Loop-Simulation
(HILS) is used. HILS connects software, in this case PTV VISSIM, with real controller hardware
so that controller can receive inputs (detector actuations) from VISSIM simulation, and VISSIM
can receive traffic signal lights states from controller. In order for HILS to work, Controller
Interface Device (CID) is needed to allow the controller and VISSIM to communicate. There are
two types of CID’s, one is NIATT CID and other is Trafficware CID. NIATT CID was ordered
and delivered to Florida Atlantic University (FAU), Laboratory for Adaptive Traffic Operations
and Management (LATOM). Figure 2-3 shows NIAT CID that was the first CID for HILS project,
but due to unavailability, only 3 CID’s were delivered, while two of them were in working
conditions.
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Figure 2-3. NIATT controller interface device

Further on, FAU LATOM and FL DOT TERL agreed to transfer from NIATT CID to Trafficware
CID so that project can be tested with 6 controllers connected and simulated at the same time in
VISSIM simulation tool. FAU LATOM ordered 6 Trafficware CID’s and the tests and simulations

are performed with Trafficware CID (Figure 2-4).

Figure 2-4. Trafficware controller interface device



NIATT CID is hardware device used for HILS with controllers using ABC and USB cables.
Connection between controller and CID is with ABC cable while connection between CID and PC
is with USB cable. NIATT CID drivers must be installed on the PC with Windows 32 bit system
because NIATT CID driver only supports 32 bit system. After initial installation CID is ready for
use and simulation. Testing of the NIATT CID is done through self-test button in front panel of
the CID. Front panel of CID contains LED lights representing phases (maximum 16 phases can be
simulated) with red, yellow and green lights. Beside phases there are 64 LED lights representing
detector inputs that are received from ABC cables, in this case from VISSIM simulation platform
and detector channels in the VISSIM model.

2.2 VISSIM Setup for NIATT CID Configuration

PTV VISSIM 5.40 is software used for NIATT CID testing’s. VMware (Workstation 11) is
installed on PC with 32-bit Windows 7. To this point HILS with NIATT CID works only with 32-
bit operating systems. VISSIM network model used for testing is created version 4.30, while the
testing and simulations are done in VISSIM version 5.40. Currently, the NIATT CID does not
work with network created in VISSIM version above 5.0 or Windows 64 bit environment.

To configure VISSIM to work with NIATT CID, network that will be used for simulation needs
to be created in VISSIM (version under 5.0). After the network is created, open the VISSIM
application from all programs menu, if VISSIM file is already existing than open the file from
VISSIM browse menu. If there is no existing network, create the network or intersection that will
be used for simulation and choose VAP controller type in Signal Controller menu.
“Signal Groups” for the project need to be created so they correspond to the signal controller
phases. To create signal groups in VISSIM:

1. Open Signal Controller menu — Edit controllers

2. Configuration tab “Signal Groups” is opened

3. To create signal group press right mouse click, menu will open, choose “new”

4. Create “Signal Groups” for the project

No.: 4000 Mame: 35540W
Cycle Time: 0s Type: |‘u‘AP -
@) variable Offset: 0 3

Signal Groups | Controller (VAP) | SigTimThl Config | LDP Config

Minimum Minimum Red/
Green Red Armber

5 2 0
20
5
5
5
20
5
5

Mo, MName Amber

»
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Figure 2-5. “Signal Groups” menu in VISSIM



After creating a network in VISSIM, CID file is required for communication between VISSIM and
the controller. CID file contains detector settings, phase settings as well as communication channel
setup so that data can be sent to controller and back to VISSIM.

CID file is created in notepad (saved as *.CID) and contains 5 major sections:

1 5CJ Rssignment [5CJ number, CID-ID, Controller-Type]
2  4000,1,1 1

hases [CID-ID, SignalGroup-ID, Phase-Called]
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-
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32 Chanmels [CID-ID, S5CJ-Channel-ID, CID-Channel-ID/Phase, Channel-Direction-1/0]
33 1,1,1,1

Frequency 5
10

Figure 2-6. *.CID file example

1. Communication between VISSIM, signal controller and CID
a. SCJ number: Signal Controller ID in VISSIM setup
b. CID-ID: ID index associated with the hardware CID
c. Controller-Type: the type of the controller. Type of the controller can be — NEMA
TS1 and NEMA TS2 (mode 0, 1 and 2). For the project is used 1 “Controller-Type”
2. Phase setup
a. CID-ID: ID index associated with the hardware CID
b. SignalGroup-ID: the signal group number used in VISSIM file (under same Signal
Controller ID)
c. Phase-Called: the phase used in controller configuration corresponding to signal
group from VISSIM
3. Detector setup
a. CID-ID: ID index associated with the hardware CID
b. Detector-Number: the port number used for detector configuration in VISSIM file
c. Detector-Length: the length of the associated detector in VISSIM file



4.

5.

d. Channel-ID: the detector channel/number used in controller configuration for
specific detector in VISSIM file
Communication channels
a. CID-ID: ID index associated with the hardware CID
b. SCJ-Channel-ID: the signal control communication channel from VISSIM file
c. CID-Channel-ID/Phase: CID channel corresponding to VISSIM intersection
channel
d. Channel-Direction-1/0: input and output direction of the CID channel. “1” is used
when sending detector actuations from VISSIM to signal controller, and “0” when
sending phase status of signal controller to VISSIM.
Resolution frequency (Hz): defines data communication resolution. Maximum value is 10
steps per second and it needs to be the same as in Simulation parameters from VISSIM file.

After CID file is saved in *.CID format, VISSIM needs to be setup so that CID can receive data
from the VISSIM and send it to controller and the other way around. To setup the VISSIM file,
user needs to open the network created for the simulation:

1.

2.
3.

Open Signal Controller menu — Edit controllers (check if the Type of the signal controller
is setup to VAP)

Press tab Controller (VAP) shown in Figure 2-7.

Under “Program file” select cid.exe application that needs to be stored in C:\Program
Files\PTV_Vision\VISSIM\Exe

Open “Interstage file” and go to folder where network for simulation is located, type under
“File name” the name of the project (example “4000w.CID”’) and hit the enter key

Open “Logic file” and go to folder where network for simulation is located, type under
“File name” the name of the project (example “4000w.CID”) and hit the enter key

No.: 4000 Name: 35540W
Cycle Time: 0fs Type: |‘u’AP v|
@ variable Offset: 0 5

Signal Groups | Centroller (VAP) | SigTimThl Config | LDP Config

Program file: cid.exe
Interstages file: 4000w.CID
Logic filer 4000w.CID

BEE)

Program no.: 1

Debug mode [VisVAP):

Figure 2-7. Setup VISSIM for CID communication



2.3 Controller Setup for NIATT CID Configuration

2.3.1 Econolite (Cobalt) Controller NIATT CID Configuration

Econolite controller by itself doesn’t have enabled High Resolution Data storage, and that needs
to be done manually by the user. ASC3 SNMP Client application provided from the Econolite is
used so that High Resolution Data storage can be enabled. Figure 2-8 shows interface of ASC3
SNMP Client application with necessary steps. To enable High Resolution Data storage user needs
to run the application and then follow these steps:

1. To “Set” column give value “1”.

2. Choose “UDP” radio button.

3. IP address and IP port must correspond to controller setup of IP address.

4. After everything is done, press “Set”.
To check if controller is enable High Resolution Data storage press “Get” from first OID column,
if High Resolution Data is enabled in the controller than ASC3 SNMP Client application will
return “1”” under Value column.

B ASC3 SNMP Client = = =] £
oID A -
|1.3.5.1.4.1.1208.3.5.2.9.1?.1.0 Get | Set )
|'|.3.5.1.4.1.1205.3.5.2.1?.2.0 Get Set
|1.3.5.1.4.1.1205.3.5.2.1?.3.1.0 Get Set
|'|.3.5.1.4.1.1205.3.5.2.1?.5.1.2.1 Get Set
|1.3.5.1.4.1.1205.3.5.2.1.2.1.3.1.3 Get Set
|'|.3.5.1.4.1.1205.3.5.2.2.1.1.4.1 Get Set
|'|.3.5.1.4.1.1208.3.5.2.2.1.1.4.1 Get Set
|1.3.Ei.1.4.1.1205.3.5.2.1.2.1.3.1.1 Get Set
Diynamic Object |1 Get Set

ObjectType

Value | (* Integer

" Shing
Length " Courter
" Guage
Set [ ©a
" Shing [HEX)
" Async Comm Address 3

2 IP address [1231.97 113170
[~ LoopEack IF Port ISD‘Ii

[~ Repeat

[~ PHMPP = Test

TestSeg| Upload | Download| LogTransfer | D_l,lnSetU|:|

Time | Clear Seqg | D_l,lnShow|
Lag Tr. Type
(¥ Ewent
Community Name [public —— | 7 Detector Event
" MMU Event

Set| 1 1 (" Detector Activity

Copyright [c] 2005-2010 Econalite Contral Prod, [ne

E conolite Proprietary Do not distribute without permizsion
Unzupported software For test only.

Figure 2-8. ASC3 SNMP client application interface



When data is enabled, the controller starts to store high resolution data by 15 minute intervals for
up to 30 hours. After that time, the data is deleted so that new data can be stored.

The configuration of the controller itself is done over the Cobalt touch screen in color, which is
user friendly and easy to operate. For high resolution data to be stored in the controller, the user
needs to configure the detector options accordingly. Figure 2-9 shows how to set up detectors so
that detector actuations are stored in high resolution data file.

Figure 2-9. Cobalt detector setup for high resolution data storage

Controller default mapping of detectors is set up in such a way that only the first eight detectors
are received from ABC cables. For this project 16 detectors are used and because of that mapping
needs to be changed. To remap the detector configuration for the Cobalt controller, follow these

steps:
1.
2.
3.
4.
5. Then select the L3000.CFG file found inside the same directory as the Configurator

Insert USB drive in Cobalt controller.

Select “save current configuration” or “save all” from the USB menu.

Remove the USB drive, and insert it in your PC with the Configurator application (provided
by the Econolite).

Open the Configurator, and select “Base DB”.

application.

Select “Current DB”, and navigate to your USB drive where the configuration file from
the controller is located.

Go to the various tabs at the top of the Configurator to view (Figure 2-10) and change the
pin mapping as needed (Table 2-1).
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Figure 2-10. Cobalt mapping configuration application interface

Table 2-1. Cobalt mapping detector configuration

Input pins Old Output commands | New Output commands
MSB-i —) Phase hold 3 Detector Channel 9
MSB-h o) Phase hold 4 Detector Channel 10
MSB-U ) Phase omit 1 Detector Channel 11
MSB-S ) Phase omit 2 Detector Channel 12
MSC-m s Phase hold 5 Detector Channel 13
MSC-p ) Phase hold 6 Detector Channel 14
MSC-EE  mmmmm) Phase hold 7 Detector Channel 15
MSC-X ) Phase hold 8 Detector Channel 16

After changing the mapping of detectors in Configuration application database, that database needs
to be returned to controller so that changes will have effect:
1. Go to File Menu.
2. Select Save DB (this will overwrite the configuration file on USB drive with the new
mapping).
3. Eject your USB drive from PC and insert it back into the Cobalt controller.

11



4. In the USB menu, select “Database Update” (this will import the saved configuration and
make the needed mapping change in the Cobalt controller).

2.3.2 Siemens (m50) Controller NIATT CID Configuration

Siemens controller stores High Resolution Data by default. Data stored in the controller is in 1
hour intervals and data is kept for over 24 hours after when old data is deleted so that space for
new data can be made.
Configuration of Siemens controller and detectors is done through display attached to the
controller which can be removed if necessary. Each detector used for High Resolution Data storage
needs to be configured properly. Configuration of detectors:

1. Press number “3” — Phase Data

2. Press number “8” Spec. Detectors

3. Press number “1” for Vehicle detectors 1-8

4. Press number “2” for Vehicle detectors 9-16

5. Setup vehicle detectors
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Figure 2-11. Siemens detector configuration interface

Detector configuration for NEMA TS1 ABC Connector Pins is default for 1-8 detectors while 9-
16 needs to be done by user manually. Before remapping the detectors, test can be performed to
confirm the need of remapping. Simulation requires 1-16 detectors to be active and stored in High
Resolution Data file, while only 1-8 are stored properly. Navigate to Siemens controller screen
ABC Input Status (Figure 2-12 ABC Input Status):

1. Press number “1” — Active Status
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2. Press number “9” — Input/Output
3. Press number “1” — ABC Input Status

In the Figure 2-12 there it is possible to notice that when vehicle passes over detector 9 the phase
hold 3 will be active (red mark “X”’). From the “SEPAC Activated Signal Control Software with
ECOM and NTCIP” manual we can see that controller can operate in different ABC Input Modes

_—

.! =
LG
IR}
™

A

Figure 2-12. ABC input status interface

(Table 2-2).
Table 2-2. ABC input modes

Pin Mode 0 Mode 1 Mode 2 Mode ? | Mode 7

A-h Phase 1 Hold Preempt 1 Detector  |Preempt 1 Detector Vehicle Detector 23
A-M Phase 2 Hold Preempt 3 Detector  |Preempt 3 Detector Vehicle Detector 24
B-i Phase 3 Hold Vehicle Detector 9 Vehicle Detector 9 Vehicle Detector 9
B-h Phase 4 Hold Vehicle Detector 10  |Vehicle Detector 10 Vehicle Detector 10
C-m Phase 5 Hold Vehicle Detector 13 |Vehicle Detector 13 Vehicle Detector 13
C-p Phase 6 Hold Vehicle Detector 14 [Vehicle Detector 14 Vehicle Detector 14
C-EE  |Phase 7 Hold Vehicle Detector 15  |Vehicle Detector 15 Vehicle Detector 15
C-X Phase 8 Hold Vehicle Detector 16  [Vehicle Detector 16 Vehicle Detector 16
B-U Phase 1 Phase Omit |Vehicle Detector 11  [Vehicle Detector 11 Vehicle Detector 11
B-S Phase 2 Phase Omit |Vehicle Detector 12  [Vehicle Detector 12 Vehicle Detector 12
B-R Phase 3 Phase Omit | Timing Plan C Vehicle Detector 17 Vehicle Detector 17
B-g Phase 4 Phase Omit |Timing Plan D Vehicle Detector 18 Vehicle Detector 18
C-n Phase 5 Phase Omit |Alternate Sequence A [Vehicle Detector 19 Vehicle Detector 19
C-q Phase 6 Phase Omit |Alternate Sequence B |Vehicle Detector 20 Vehicle Detector 20
C-r Phase 7 Phase Omit |Alternate Sequence C |Special Status 1 (Alarm 1) Vehicle Detector 21
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Detectors 9-16 can be enabled, respectively input pins can be remapped just by changing the Mode
of operation of Siemens controller. Default operation Mode is 0 and for testing environment Mode
1 is necessary. To change the mapping of detectors 9-16 we need to change from Mode 0 to Mode

1:

ko E

Press number “4” — Unit Data
Press number “8” — 1/0O Misc
Navigate to “ABC” Conn column
Under row Input change to “1”
Restart the controller

1HF!II |'H|IFII|
FF

| T CoRA :
oD BN - P 0%kt E-ERiTER F-

~ 088080
A/mp BAO0A0 e
— 000000

Figure 2-13. Siemens controller mapping interface (Mode 1)

After restarting controller test can be made to confirm that detector mapping is updated by going
to Final Input Status Screen:

1.
2.
3.

Press number “1”” — Active Status
Press number “9” — Input/Output
Press number “5” — Final Input Status Screen (now when vehicle passes detector 9,
detector input 9 should be active)

2.3.3 PEEK (ATC-1000) Controller NIATT CID Configuration

Storage of High Resolution Data files on PEEK controller needs to be done manually trough
display on controller. To enable storage of High Resolution Data files, the following steps are
required:

ogakrwdE

Press “MNU” button

Press number “4” — Logs

Press number “3” — Advanced Controller Log

Press number “1” — Setup Logging Options

Enable Advanced Logging (X)

Enable necessary logs for High Resolution Data storage

14
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Figure 2-14. Advanced Cu log setup interface

After High Resolution Data storage is enabled it is necessary to setup detectors so that they can be
stored in the High Resolution Data files. Detector setup for High Resolution Data storing is done
through 7 steps:

Press “MNU” button

Press number “2”” — Programming

Press number “5” — Detectors

Press number “1” — Vehicle Detector Options

Enable Detectors Call (For High Resolution Data storing)

Enable Detectors Occupancy (Only High Resolution Data detectors)

Enable Detectors Volume (Only High Resolution Data detectors)
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Figure 2-15. Vehicle detector options interface

Storage for detectors 1-8 is done by default because of the mapping of the 1/O module. Because
detectors 8-16 also need to be stored in High Resolution Data files, that mapping needs to be
changed. First we need to check which inputs do we need to change and that is done through Input
Outputs Pin Status screen. Navigate to Input Outputs Pin Status screen:

1. Press “MNU” button

15



Press number “1” — Status

Press number “2” — Input/Outputs/Port 1

Press number “4” — Input Outputs Pin Status

Change pages to locate detector actuation (write down which Pin and Function is
activated when detector is activated)

okrwn

1.2.4 INPUTS OUTPUTS PIN STATUS PG1OFS

DEU, TS2 MSA CONN (ﬂctlug
Fin 10N

oW
—~
s

te
MSE-A i Fault Monitor LO]x
MSA-B : DC+ (24U [x]
MSR-C 1 Unltage Monitor LO1x
MsR-D ! Phase 1 Red Driver CO]x
MSA-E : Phase 1 DWLK Driver [O]
MSA-F : Phase 2 Red Driver L[O]
MSA-G : Phase 2 DWLK Driver [Dlx
MSA-H : Phase 2 Ped Clr Drur [0]
MSE-J : Phase 2 MWalk Driver [0O]
MSH~-K : Det Channel Z Call CI]
MSHE-L : Pedestrian Det 2 213
[A] Selects Dewvice, x means Rin active

Figure 2-16. Input outputs pin status interface

Input Outputs Pin Status screen provides necessary information so detector pins can be changed.

Table 2-3. PEEK mapping detector configuration

Input pins Old Output commands | New Output commands
MSB-i —) Phase hold 3 Detector Channel 9
MSB-h ) Phase hold 4 Detector Channel 10
MSB-U ) Phase omit 1 Detector Channel 11
MSB-S ) Phase omit 2 Detector Channel 12
MSC-m ) Phase hold 5 Detector Channel 13
MSC-p ) Phase hold 6 Detector Channel 14
MSC-EE ) Phase hold 7 Detector Channel 15
MSC-X ) Phase hold 8 Detector Channel 16

After all detector data is collected from Input Outputs Pin Status screen, next step is to remap
PEEK controller I/0 module. To remap 1/O module:

Press “MNU” button

Press number “2” — Programming

Press number “1”” — Unit Configuration

Press number “5” — Comms and I/O Setup Menu

Press number “4” — /O Cabinet Setup

Navigate through “Pin” enumerations and find the ones needed to be changed (change
them to Vehicle Detector number that is needed)

7. Save the changes and restart controller

ocoarwNE
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Figure 2-17. 1/O cabinet setup interface
2.3.4 Trafficware (ATC 900) Controller NIATT CID Configuration

Trafficware controller needs to enable High Resolution Data storage manually so that files can be
stored in the controller for 24 hours in 1 hour format. User needs to get to 1/0 Logging screen to
enable High Resolution Data:

Press “Main Menu” button

Press number “1”” — Controller

Press number “9” — /O

Press number “5” — Logging

EnableLogs (ON)

Enable necessary logs for High Resolution Data storage

ocouakrwdE

Figure 2-18. 1/O logging interface

There are some additional possibilities to be enabled or changed on 1/0 Logging screen. Table 2-4
shows the possible storing options of specific Log parameters on Trafficware controller. These
parameters don’t need to be changed, but after EnableLogs is set to “ON” the High Resolution
Data files will be stored. Changing the parameters just enables the user to have more options on
High Resolution Data storage.
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Table 2-4. High resolution data log parameters and descriptions

Parameter |Definition Default Value

EnableLogs |Turns logging on/off N/A

MaxBlocks |The maximum log file size measured in 100KB “blocks” |0 defaults to 512K Bytes

MaxDuration 0 defaults to 60 minutes

The number of minutes before the log file rolls to the
next period (synchronized to midnight)

LogHistory |The number of hours to store log files 0 defaults to 24 hours

The number of hours between resyncing enumeration

ResyncFreq 0 defaults to 24 hours
data
Enables Enables/disable specific enumeration sets:

Enables Color, Control, Detectors, Preemption, Pedestrians, ALL off defaults to ALL on

Overlaps, Coordination and Cabinet.

After High Resolution Data logs are enabled, the detectors need to be setup so that they can be
stored in High Resolution Data file. Detector setup:

N =

©wWoo~N O

Press “Main Menu” button

Press number “5” — Detectors

Press number “1” — Veh Params

Enable Call for all detectors needed (High Resolution Data detectors need to Call their
channel (Det# 9 — Call 9))

Press “Back” button

Press number “2” — Veh Options

Enable Call for all detectors needed and Extend to ones that need extend option

Press “Back” button

Press number “8” — V/O Speed

10. Press number “1”” — Report Params
11. Input Volume and Occupancy period

Trafficware controller as well by default only activate detectors 1-8 while if user wants to use more
than eight detectors, the 1/0 mode needs to be changed. Depending on how many detectors are
needed for the project, user chooses the I/0 mode. For this project Trafficware controller Mode 0
is changed to Mode 1:

oakrwdE

Press “Main Menu” button

Press number “1” — Controller

Press number “2” — Unit, Ring

Press number “1” — Parameters

Navigate to “IO Mode” (Press number 1 to change mode — change to Mode 1)
Press “ENTR” button and restart the controller
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Figure 2-19. I/0O mode interface

User can chose between few Modes for 1/0 mapping and inputs are shown in Table 2-5.

Table 2-5. 1/0 mapping modes

Input [Mode 0 Mode 1 Mode 2 Mode 3
1 Phl Hold Prmpt 1 Prmpt 1 Prmpt 1
2 Ph2 Hold Prmpt 3 Prmpt 3 Prmpt 3
3 Ph3 Hold Det Ch9 Det Ch9
4 |Ph4 Hold Det Ch 10 Det Ch 10
5 Ph5 Hold Det Ch 13 Det Ch 13
6 Ph6 Hold Det Ch 14 Det Ch 14
7 Ph7 Hold Det Ch 15 Det Ch 15
8 Ph8 Hold Det Ch 16 Det Ch 16
9 Phl Phase Omit |Det Ch11 DetCh1l
10 [Ph2 Phase Omit [Det Ch12 Det Ch 12
11  [Ph3 Phase Omit |Timing Plan C Det Ch17 Timing Plan C
12 |Ph4 Phase Omit |Timing Plan D Det Ch 18 Timing Plan D
13  [Ph5 Phase Omit [Alt Seq A Det Ch 19 Alt Seq A
14 [Ph6 Phase Omit [Alt Seq B Det Ch 20 Alt Seq B
15 |Ph7 Phase Omit |Alt Seq C Alarm 1 Alt Seq C
16 |Ph8 Phase Omit |Alt Seq D Alarm 2 Alt Seq D
17 |Phl Ped Omit |Dimming Enabled |Dimming Enabled |Dimming Enabled
18 |Ph2 Ped Omit |Auto Flash Local Flash Status|Auto Flash
19 [Ph3 Ped Omit |TimingPlan A |Addr Bit0 Timing Plan A
20 |Ph4 Ped Omit |Timing Plan B Addr Bit 1 Timing Plan B
21 |Ph5Ped Omit |Offset 1 Addr Bit 2 Offset 1
22 |Ph6 Ped Omit |Offset 2 Addr Bit 3 Offset 2
23 |Ph7 Ped Omit |Offset 3 Addr Bit 4 Offset 3
24 |Ph8 Ped Omit |[TBC OnLine MMU Flash StatuyTBC On Line
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2.3.5 McCain (ATC eX) Controller NIATT CID Configuration

High Resolution Data logs in McCain controller need to be enabled before controller can start with
storing High Resolution Data files. Enabling High Resolution Data storage in McCain controller:

NookrwbdPE

Press number “9” — Logs

Press number “4” — Enable Logs

High Resolution — Enabled

Press “ESC” button

Press number “3” — Setup Logs

Press number “4” — High Resolution

Enable necessary logs for High Resolution Data storage

Figure 2-20. High resolution log setup interface

After the High Resolution Data storage is enabled and parameters are modified, the detector setup
needs to be done so that data from the detectors used in the project can be stored properly. The
detector setup is done through 5 steps:

1.

Press number “4” — Detectors

2. Press number “1” — Vehicle Detectors
3.
4

Press number “1” — Select a Vehicle Detector Set
Enable Call for all detectors needed (High Resolution Data detectors need to Call their

channel (Det# 9 — Call 9))
5.

Press “ENT” than press “YES-Finalize DB Transaction”
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Figure 2-21. Vehicle detector setup interface

Table 2-6. McCain mapping detector configuration

Input pins Old Output commands | New Output commands
MSB-i —) Phase hold 3 Detector Channel 9
MSB-h ) Phase hold 4 Detector Channel 10
MSB-U o) Phase omit 1 Detector Channel 11
MSB-S ) Phase omit 2 Detector Channel 12
MSC-m ) Phase hold 5 Detector Channel 13
MSC-p ) Phase hold 6 Detector Channel 14
MSC-EE ) Phase hold 7 Detector Channel 15
MSC-X ) Phase hold 8 Detector Channel 16

From the Table 2-6 can be seen which pins are required to be changed in order to have detector 8-
16 actuations. To change the mapping on the McCain controller user needs to follow these steps:

1. Press number “1” — Unit

2. Press number “5” — 1/O Mapping

3. Press number “1” — NEMA ABCD

4. Press number “1” — Inputs

5. Navigate through “Pin” enumerations and find the ones needed to be changed (change

them to Vehicle Detector number that is needed)
6. Save the changes and restart the controller
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Figure 2-22. NEMA ABCD input mapping interface

2.3.6 Intelight (Model 2070-LDX) Controller NIATT CID Configuration

Intelight controller High Resolution Data storage is by default disabled and user needs to enable it
in order to store high resolution data. To enable high resolution data user has two options: directly
through controller display or through the web browser. For enabling High Resolution Data storage,
the controller display is used. These steps are necessary in order to enable High Resolution Data
storage:

1.

5.

Press number “3” — Administration

2. Press number “6” — Event Recorder
3.
4

Press number “1” — System Events

Log Enabled — Set to “Enabled”, also user can chose where logs will be stored and log
history (hours)

Press “ENT” button and restart the controller

Figure 2-23. System events interface

Detector setup for Intelight controller is also done through controller display and following steps
are necessary to setup detectors to be stored in High Resolution Data files:

1.

Press number “2”” — Controller
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Press number “4” — Detector

Press number “1” — Vehicle Detector Parameters

Enable Call Phase for all detectors needed (High Resolution Data detectors need to Call
their channel (Det# 9 — Call 9))

Press “ECS” button

Press number “2” — Vehicle Detector Options

Press number “4” — Detector

Enable VVolume Detectors (Only High Resolution Data detectors)
. Press “ECS” button

10. Press number “4” — Volume and Occupancy Setting

11. Set Data Collection Period and Number of Periods

o

©oN O

Figure 2-24. Vehicle detector parameters interface

Intelight mapping as well is by default set only for detectors 1-8 while detectors 9-16 need to be
introduced by 1/0 remapping. To remap Intelight controller over controller display is not an easy
process, that is why this is usually done through Web browser. To access Web interface of
Intelight, controller user need to connect the controller to the same network as the computer or
directly to the computer. For this project, controller and computer are on the same network,
controller IP address is set up in that way. After accessing the controller over Web browser, using
IP address needed, follow these steps to remap 1/0O module:

1. Open Web browser and input IP address of the Intelight controller

2. Press “Status” on the left Menu

3. Press “Input & Output Status”

4. Find under “Output Points Status” which pin does specific detector activate (write that

down)

23



Output Points Status

10 Module: |1 ¥
1 2 3 4
OutputPoints| 1 [ 2 [ 3| 4| 65| 6| 7| 8| 8 |10 11121314 15| 16|17 | 18| 19|20 |21 |22 |23 |24 | 25| 26 | 27 | 28 [ 28 | 20| 31 | 32
Status & & & ®
Control
Apply
Next
Figure 2-25. Output points status interface
5. Press “Controller” on the left Menu
6. Press “Advance 10” on the left Menu
7. Press “Cabinet Configuration” on the left Menu
8. Press “Input Points”
9. Under column “Index” find the appropriate Output Points Status (Detector activation on

previous step) and change that Index to new Index that is real detector channel from
project
To confirm that changes are as required by the project, go to “Vehicle Detector Status &
Alarms” by going to “Status” menu and then to “Detector Status”. If the configuration and
remapping is correct, the detector that is set at channel 9 should activate detector 9 on “Vehicle
Detector Status & Alarms” interface.
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Input Points

10 Module: |1 ¥

Input Point| Description Input Control Type Index
1 IO 1 Yehicle Det Call v 29
2 o2 Yehicle Det Call v 0
3 o3 Vehicle Det Call v 0
4 o 4 Mot Active v 0
5 o5 Not Active v 0
] o & Mot Active v 0
7 WoT Not Active v 0
8 lin}:] Wehicle Det Call v 0
9 oo Not Active v 0
10 1O 10 Not Active A 0
11 11011 Mot Active v 0
12 o1z Not Active A 0
13 o 13 Mot Active A 0
14 110 14 Preempt Input A 1
15 1o 15 Preempt Input v 2
16 1016 Unit Test Input A v 1
17 o 17 Unit Test Input B v 1
18 o 18 Unit Automatic Flash v 1
19 1o 19 Unit Dimming v 1
20 10 20 Unit Manual Control Enable ¥ 1
21 110 21 Unit Interval Advance v 1
22 o 22 Unit External Min Recall v 1
23 1Mo 23 Unit External Start v 1
24 1o 24 Unit TBC Online v 1
25 In 1 Ring Stop Timing A 1
26 In 2 Ring Stop Timing v 2
27 In3 Ring Max Il Selection A 1
28 In 4 Ring Max Il Selection v 2
29 In& Ring Force Off A 1
30 In& Ring Force Off v 2
31 In7 Unit Call To Non Actuated A ¥ 1
32 Ing Unit Walk Rest Modifier v 1

Apply
Mext

Figure 2-26. Input points interface

2.4 Trafficware Controller Interface Device Configuration

Trafficware CID is the hardware device used for HILS with controllers using SDLC and RS232
cables.The controller and the CID are connected with an SDLC cable. While the CID and the PC
are connected with an RS232 cable. Trafficware CID doesn’t require drivers, but Trafficware TS2
Test Box software is necessary in order to test the connection and to operate the Trafficware CID.
Windows 64 bit is operating system used for testing the Trafficware CID with the controllers. The
Trafficware CID doesn’t have physical outputs to the user for red, yellow, or green light or detector
actuation, but these are simulated in the Trafficware TS2 Test Box software that the user gets with
purchase of the Trafficware CID. After initial installation and establishing connection to the
controller and computer, the user can try to connect the controller to Trafficware CID by using
connect button in the software. If the communication works, Trafficware CID physical green lights
on front panel will indicate that the communication is established on the SDLC cable as well as
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the RS232 cable. Besides physical lights, Trafficware TS2 Test Box software also provides red,
yellow, and green lights, and if they are active, the user can know that communication is working.

W TS52/2070 Test Box - Port 1 | = iﬂ-]
File Communication Setup Inputs About
12345678 90123456
Red: Lt Lt LI L L L L LT
LLLLELEL LR ELELEL L
Green: TP L L P LI
Phase On: I I
Phase Next [ [ [ [ 1 1T 1T T ABCD
Phase Check: [ [ [T [ [ I [ Timing Plan: [ [ [ [ J g
Preempt: 0N Ring 1 Status: [ [ [
Spec Func: e Ring 2 Status: [ [ [ DETECTOR INPUT
Offset: [
TBC Aux: [ Auto Flash: I " = = N
FreefCoord: I 2 [ 181 341 50 |
- 3 [ 197 351 61
INPUT 4 | 201 361 b2
12345678 1 2 Relay Trans.. [ 5 [ 211 371 63
Phase Omitt. [ [ """ Stop Time: [T~ Manual Ctrl: [ 6 [ 22 381 b4
Ped Omit: [ Max [~ 1" Interval Adv: [ f I 237 391 565
Hold: [0 00" Force Off: [~ 1" Flash: [ 8 [ 24 401 56 |
Ped Call: T Inhibit Max: [~ " Dim Enable: [ 9 25 4107 b7 [
Preempt: I Omit All: [ 1" External Min: [ 10 1 261 421 58 |
Offset. [ Red Rest: [~ 1" External Start: [ 11 271 431 69 |
Alarm: 0 Red Recycle: [ [ TBC On: [ 121 281 441 6O |
Non Actuated: | | ABCD WRM: [ 131 29 451 61 |
TimingPlan: [ [ [ [ Local Flash: | 141 307 461 B2 |
D1234 Alt Seq [T 1" MMU Flash: [ 15 1 311 47 1 63 |
Address: [ Test Input [ FreelCoord.: [ 16 [ 32 [ 48 | 64 [

Figure 2-27. Trafficware TS2 test box software interface

2.5 Controller Hardware-in-the-Loop Setup

Hardware-In-the-Loop setup starts from the controller configuration for Trafficware CID, which
has SDLC communication. Not all controllers were prepared for SDLC communication so a new
I/0 module was ordered for the Intelight controller. After the new I/O module is installed, all
necessary hardware was in place to test the HILS setup. Connection of the controller to the
Trafficware CID was made with SDLC cable, than RS232 cable was used to connect Trafficware
CID with computer which was used to run VISSIM software so that VISSIM and controller can
communicate. All controllers were connected with the CID and the computer, and were tested with
Naztec TS2 Test Box software to check if the communication was working.
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Figure 2-28. Controller hardware-in-the-loop setup

2.6 VISSIM Setup for Trafficware CID Configuration

VISSIM is simulation tool used for the project and therefore network needs to be created in
VISSIM before starting the simulations. If there is an existing network, the network can be
modified and used for simulation. Simulation with Trafficware CID and VISSIM doesn’t have
restrictions regarding version of VISSIM used, but it requires software called “Virtual CID” that
allows signal controller to communicate to VISSIM and vice versa. For this project and for
described trafficware CID device, VISSIM 7.13 on Windows 7 environment 64 bits is used so all
the instructions are related to this laboratory setup. Before any configuration of VISSIM is done,
VirtualCID software needs to be installed on the computer. After installation is done, VISSIM
setup needs to be adjusted for Trafficware CID. To configure VISSIM to communicate with signal
controller, changes need to be made to VISSIM file as well as to CID files. Setup controller “Type”
to External in VISSIM file:

1. Open Signal Control menu in VISSIM

2. Select Signal Controllers

3. Under “Type” select External
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If VISSIM file has all necessary detectors and signal heads that will be used in the project, CID
file needs to be created:

VIS55IM setting [5C, 55, Phase]

-
-

-
-

STV R

-
-

-
-

-
-

...

S I I 4 T R L I S R
-

= I I T T O LI S I B

-
-

o Ln
R R R s S e

-
-

[u+]
-

=l [Te R

2

11 Detector setting [Detector, 5C, Phase]
12 1,1,9

|l e e e
1 L0 ks

[ R ]

L R}
[
[
-

S i
-

[ S IY

Port =setting [5C, Port] 3
1,6

& Ln i

R RIRRD RIQRIRRD BRI RO R

Ethernet =setting [5C, Port]

Figure 2-29. Virtual CID file example

1. VISSIM Setting
a. SC - Signal controller (Intersection used in VISSIM to correspond to controller)
b. SG - Signal Group in VISSIM
c. Phase - Phase used in the controller (Configured controller — Cobalt, Siemens,
PEEK, McCain, Trafficware or Intelight)
2. Detector Setting

a. Detector -
Detectors
Select layout... - M = <Single List> -pREAR
Count: 32| PortMo Mame Lane @ Pos Length SC | Type
1 5-3 89.873 3.000/1 Standard
2 5-2 00.498 3.000/1 Standard
3 2-3 154,856 3.000/1 Standard
4 2-2 157.040 3.000/1 Standard
5 7-3 §5.303 3.000/1 Standard

G 7-2 85,535 3.000/1 Standard
Figure 2-30. Detector count used for the phase that detector is assigned to
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b. SC - Signal controller (Intersection used in VISSIM to correspond to controller)
c. Phase - Phase used in controller (Configured controller — Cobalt, Siemens, PEEK,
McCain, Trafficware or Intelight)

3. Port Setting
a. SC - Signal controller (Intersection used in VISSIM to correspond to controller)

b. Port - Communication port (Serial port RS232) on computer that is connected to
controller over Trafficware CID.
Note: To find out which serial port is used for different controllers, user needs to connect Naztec
TS2 Test Box software and test each port changing it in “testbox.config” file. Ethernet setting is
not used for serial connection and SDLC communication to signal controller, but it must remain

in the CID file.

When VISSIM file is configured, and CID file is configured, open the Virtual CID application
with right click “Run as administrator”.

" Virtual CID =

Load File Controller SIM  About

Welcome

Welcome to use the Vitual Connector

Figure 2-31. Virtual CID interface

After Virtual CID interface is opened:
1. Select “Load file” from Virtual CID tab menu, then select “VISSIM” to open network
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i Virtual CID o= =]

Load File | Controller Setting SIM  About
VISSIM I

Welcome to use the Vitual Connector

Figure 2-32. Virtual CID “Load File” menu

2. Select multiple appropriate files: *.txt (Virtual CID file), *inp file (VISSIM file of the
project) and *.layx file (project VISSIM file with extension .layx) and then press “Open”

button
Open
)~ i « G d Glades RD Vissim Model - HILS » C d Glades Road VISSIM Model 4 || Search Ca
A, y orrected Glades issim Model - + Corrected Glades Roa odel » - | 4 || Search Co
Organize « Mew folder
* Favorites MName : Date modified Type Size
i
Bl Desktop . glades c.d. current.results 5/16/2016 1:23 PM File folder
4 Downloads || _RBCLog 5/16/201612:17 PM _ Text Document 1 KB
15l Recent Places | B Intersection Test 4/19/2016 10:58 AM  Text Document 2KB
ﬂ glades c.d. current 5/16/2016 1217 PM  Vissim input file 1,429 KB 1
o4 Libraries | glades c.d. current.layx 5/16/2016 1217 PM  LAYX File 58 KB
3 Documents
,J'. Music 2
=/ Pictures
B videos
1M Computer
& os(c)
—a DATA(D:)

£ DVD RW Drive (E:
= CODEMETER (F)

File name: "6 Intersection Test” "glades c.d. current” "glades c.d. current.layx" - [VISSIM Files (*.inpx; *.layx *.bet) v]

2 I Open |v"’ Cancel ]

Figure 2-33. Multiple CID file selection
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3. Select “Controller” from Virtual CID tab menu, then select “Naztec Test Box”

71 Virtual CID o= ==

Load File | Controller | Setting 5IM  About
WISSIM Naztec Test Box
e Ethenet
1 1 1
1 2 2 =
1 4 4
1 5 5
1 6 ]
1 7 7
1 a -]
2 1 1 _
Detector S Phase
44 & & 1
45 -] ]
16 6 ]
47 ] 1
48 -] 1
49 6 4
50 ] 7
51 6 7 .
Update |

Figure 2-34. Virtual CID “Controller” menu
4. Press “Open” button
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7 Virtual CID [ [
Load File Controller Setting SIM  About
Naztec Setting

sC Port

1 10

2 9

3 7

4 5

5 6

6 8

I Open II [ Update l [ Clase l

Figure 2-35. Port number check

5. Select “SIM” from VirtualCID tab menu, then select “Start” to start the simulation

1] Virtual CID =2 EcR(F==
Load File Controller Setting | SIM | About
Naztec Setting Start I
sC Porl  Stop
1 10 Stop and Save
2 9
3 7
4 5
5 6
6 8
[ COpen l [ Update l [ Close ]

Figure 2-36. Virtual CID “SIM” menu
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2.7 VISSIM Network Model

Hypothetical VISSIM network model signal control was created containing eight phases, four are
trough movement while other four are left movement. Trough movements have two lanes each and
left turn movement has one pocket lane for each approach. Each phase is protected for this project.
Minimum timings are as follow: minimum green time — 5 s, red clearance — 2 s and yellow
clearance — 4 s. Right turning vehicles have “turn on red” allowed for this intersection.

Figure 2-37. Intersection layout for the project
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Figure 2-38. Intersection phases layout

There are presence detectors for each lane calling the assigned phase on that lane. The length of
the presence detectors is 20 feet, and they are placed before the stop line. Presence detectors are
used only for calling and extension of the phases. Besides presence detectors, there are also
advanced detectors that are necessary for creating performance metrics graphs (Purdue
Coordination Diagram, Approach Volume, etc.). Each advanced detector is placed 300 feet from
the stop line and is 9.8 feet long. Advanced detectors are only placed on trough movement on
each approach in each lane, meaning that eight advanced detectors exist on one intersection.
Each approach has two advanced detectors, and they are monitoring phases 2, 4, 6 and 8. Phase 2
is eastbound approach, Phase 4 is southbound approach, Phase 6 is westbound approach and
Phase 8 is northbound approach.

34



1. Westbound approach

Figure 2-39. WB Advanced detectors (9 & 10) and presence detectors for phases 1 & 6

2. Northbound approach

Figure 2-40. NB Advanced detectors (11 & 12) and presence detectors for phases 3 & 8
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3. Eastbound approach

Figure 2-41. EB Advanced detectors (13 & 14) and presence detectors for phases 2 & 5

4. Southbound approch

Figure 2-42. SB Advanced detectors (15 & 16) and presence detectors for phases 4 & 7

The model with six intersections is also created for testing purposes, it has the same hypothetical
single intersection described above replicated on the corridor. Simulation and configuration of the
controllers for the model are done in free operation due to easier testing of the High Resolution
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event codes. In the project deliverables, subtask is to create the model that is configured, validated
and calibrated in the corridor of six intersections. That network model will be introduced later in
the project.

Intersection 1 Intersection 2 Intersection 3 Intersection 4 Intersection 5 Intersection 6

Figure 2-43. Six intersections testing model

The six intersection model was tested in VISSIM running six different controllers at the same time.
Model was configured so that Intersection 1 was operated by Cobalt controller, Intersection 2 -
Siemens controller, Intersection 3 - Trafficware controller, Intersection 4 - PEEK controller,
Intersection 5 - Intelight controller and Intersection 6 by McCain controller.

SC1 Signal Times Table

imes Table Sig Sig
SG 1 0 0 | sG1 - sa1 om0 -

Selecayou. I UREAR . @ 2}

500 ft

Network Editor  Network Editor (2)

Figure 2-44. Six intersections with six different signalized controllers
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2.8 Controller Setup for Trafficware CID Configuration

2.8.1 Econolite (Cobalt) Controller Trafficware CID Configuration

The controller needs to be connected to Trafficware Test Box with SDLC cable and Trafficware
Test Box needs to be connected to the computer with RS232 cable before continuing with the
setup. Cobalt controller uses the same detector setup as explained before (see Chapter 3.1.).
Trafficware CID uses SDLC communication with the controller and it needs to be enabled if user
wants to run simulations with Trafficware Test Box. To turn on SDLC communication, follow
these steps:

Go to “Home” icon in left upper corner of the controller

Go to “Cabinet Config” icon

Press “SDLC Devices” to change tab

Enable “Term & Facility” 1 and 2

Enable “Detector Rack” 1 and 2

Enable “Malfunction Management Unit (MMU)”

Restart the controller

Noook~owhE

Figure 2-45. Cobalt SDLC setup example

2.8.2 Siemens (m50) Controller Trafficware CID Configuration

Controller needs to be connected to Trafficware Test Box with SDLC cable and Trafficware Test
Box needs to be connected to computer with RS232 cable before continuing with the setup.
Siemens controller uses the same detector setup as explained before (see Chapter 3.2.). For SDLC
communication user needs to change Siemens operation mode (TS2). Siemens operation mode
change instructions are shown in next few steps:

1. Press number “2” — Utilities

2. Press number “6” — Load Default
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3. Press letter “C” — Than press number “2” to change Siemens controller operating mode to

TS2

4. Restart the controller

ESIRED =
[ THOUT CHANGE ==> LER

Figure 2-46. Siemens controller operating mode change

After operating mode is changed, SDLC communication needs to be enabled. Enabling SDLC
communication:

1.
2.
3.

4.

Press number “4” — Unit Data

Press number “7” — Port 1/ITS Data

Under column “PRES”, change T&F BIU #1,2,3,4 and DET BIU #1,2 and Malfunction
Unit to “1”

Restart the controller
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Figure 2-47. SDLC communication for Siemens controller

Trafficware test box has the default overlaps on 9, 10, 11 & 12 channels and the Siemens controller
is set for the overlaps on channels 13, 14, 15, 16 and that needs to be changed for SDLC
communication and MMU to operate normally. Channing overlaps on Siemens controller is shown
below:

Press number “4” — Unit Data

Press number “5” — Ring Structure

Edit Phase 2 and move Pedestrian Channel from 9 to 13

Edit phase 4 and move Pedestrian Channel from 10 to 14

Edit phase 6 and move Pedestrian Channel from 11 to 15

Edit Phase 8 and move Pedestrian Channel from 12 to 16

Press button “ENT” to save changes

Press button “ESC” to return one menu back

Press number “3” — Overlap Standard

10. Press button “A” — Change Overlap A from channel 13 to channel 9

11. Press button “B” — Change Overlap B from channel 14 to channel 10

12. Press button “C” — Change Overlap C from channel 15 to channel 11

13. Press button “D” — Change Overlap D from channel 16 to channel 12

14. Press button “ENT” to save changes

15. Press button “ESC” to return one menu back

16. Press number “9” — Signal Driver Outputs

17. Change Pedestrian channels from 2,4,6,8 to channels 13, 14,15,16

18. Change Overlap on A,B,C,D to output pins 17,18,19,20

CoNoOR~WNE
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2.8.3 PEEK (ATC-1000) Controller Trafficware CID Configuration

Controller needs to be connected to Trafficware Test Box with SDLC cable and Trafficware Test
Box needs to be connected to computer with RS232 cable before continuing with the setup. First
in order to enable SDLC communication PEEK operation mode needs to be changed. SDLC
communication only works with TS2 Type 1 operation mode. To change PEEK operation mode
user needs to follow these steps:

Press “MNU” button

Press number “2” — Programming

Press number “1” — Unit Configuration

Press number “5” — Comms and 1/O Setup Menu

Press number “4” — 1/0 Mapping

Change Operation Type to “TS2 Type 1”

ogakrwnpE

2.1.5.4 1-0 CABINET SETUF_ PGLOFS
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a1-0uUTPUT 1 = nlsLoad Sw 1 Red (O]
@2-0UTPUT 2 = ChnlsLoad Sw 1 Yel [0]
A3-0UTPUT 3 : ChnlsLoad Sw 1 Grn [O]
a4-0uUTPUT 4 3 nl<Load Sw 2 Red Lol
@5-0UTFUT S : ChnlsLoad Sw 2 Yel O]
@e-0UTPUT & = Chnl<Load Sw 2 Grn  [0]
a7-0UTPFUT 7 : Chnl-sLoad 5w 3 Red Lol
Bs-0uUTPUT 8 3 nlsLoad Sw 3 Yel LO]
Ag-0UuTPUT 2  : Chnls/Load Sw 3 Grn Lol
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11-0UTPUT 11 : Chnl-sLoad Sw 4 Yel ]
LENT] Set PIN Function {=}] qelect Dev

[(C] Clear DEV MaP [D] Load Dev Default
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Figure 2-48. 1/0O cabinet setup interface

PEEK controller has the same detector setup as for ABC communication so if user needs to setup
detectors for first time see Chapter 3.3. Changing PEEK controller communication from ABC to
SDLC:

7. Press “MNU” button

8. Press number “2” — Programming

9. Press number “1” — Unit Configuration

10. Press number “5” — Comms and 1/O Setup Menu

11. Press number “1” — Port 1

12. Enable “Term & Facils” 1,2,3,4

13. Enable “Detector rack” 1,2,3,4

14. MMU Enable — “X”
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Figure 2-49. PEEK controller Port 1 interface

2.8.4 Trafficware (ATC 900) Controller Trafficware CID Configuration

Controller needs to be connected to Trafficware Test Box with SDLC cable and Trafficware Test
Box needs to be connected to computer with RS232 cable before continuing with the setup.
Trafficware controller detector setup is the same as in ABC communication so for detector setup,

see Chapter 3.4.
1. Press “Main Menu” button
2. Press number “1” — Controller
3. Press number “7” — Enable Run
4. Navigate to “Change to: Off” and press “ENTR” button
5. Go back by pressing “Main Menu” button
6. Press number “1” — Controller
7. Press number “3” — SDLC
8. Press number “1” — TS2 Devices
9. Enable “Term/Fac” 1,2,3,4

10. Enable “Detector” 1,2,3,4
11. Enable MMU — “X”
12. Press “ENTR” button to save and restart the controller

Figure 2-50. Trafficware SDLC interface
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2.8.5 McCain (ATC eX) Controller Trafficware CID Configuration

Controller needs to be connected to Trafficware Test Box with SDLC cable and Trafficware Test
Box needs to be connected to computer with RS232 cable before continuing with the setup.
McCain controller detector setup is the same as in ABC communication so for detector setup, see
Chapter 3.5. To change ABC communication to SDLC communication between CID and
controller user needs to change controllers operating mode to TS2 Type 1 BIU:

Press letter “B” on Main Menu screen - Miscellaneous

Press number “2”” — DB Management

Press number “1” — Initialize Database

Press number “2” — 1/0O Map Only

Press number “1” — NEMA TS2 Type 1 BIU

Press button “YES” and then button “ENT”

Press button “YES” — Finalize Database Transaction to save the changes

Restart the controller

ONoGa~WONE

Figure 2-51. I/0 mapping interface

After operating mode is changed user needs to enable SDLC communication for the Trafficware
CID:

Press number “1” — Unit

Press number “7” — NEMA TS2 Setup

Enable “TF BIU” 1,2,3.,4

Enable “Det BIU” 1,2,3,4

MMU — “NO”

Press button “ENT” and then button “YES” to Finalize Database Transaction

o whE
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Figure 2-52. NEMA TS2 device setup interface
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2.8.6 Intelight (Model 2070-LDX) Controller Trafficware CID Configuration

Before connection Trafficware Test Box with the controller, user needs to see if right I/0 Module
is in place because Intelight controller by default doesn’t have ABC module and SDLC module
connected to the controller, so they need to be changed depending on what type of communication
is necessary for the project. After right I/O Module is in place, the user needs to connect controller
and Trafficware Test Box with SDLC cable and Trafficware Test Box needs to be connected to
computer with RS232 cable in order to continue with the setup. To connect Intelight controller

with Trafficware Test Box user needs to enable right 1/0 Modules:
Press “Controller” on the left Menu

Press “Advance 10” on the left Menu

Press “Cabinet Configuration” on the left Menu
Press “IO Modules”

Under 10 Module 1 select “TS2 TF1 BIU”
Under IO Module 2 select “TS2 TF2 BIU”
Under 10 Module 3 select “TS2 DR1 BIU”
Under IO Module 4 select “TS2 DR2 BIU”
Under 10 Module 5 select “TS2 MMU”

10 Under 10 Module 6 select “2070 2N”

11. Press “Apply” button

CoNoR~WNE
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10 Modules

IO Module Type
1 T52 TF1 BIU v
2 T52 TF2 BIU v
3 T52 DR1BIU Y
4 TS2 DR2 BIU ¥
5 T52 MMU v
(i 2070 2N v
7 Mone v
8 Mone v
a Mone v
10 Mone v

WARMNING:

Changing the type of an 1O Module will
reset any custom inputfoutput point configuration.

Figure 2-53. 10 modules interface
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2.9 High Resolution Data Manual Download from Controllers

Retrievability of high resolution data from the controllers can be done in two ways; one of them is
manual download over File Transfer Protocol (FTP), and the second is done automatically by the
SPM application installed on the FDOT server. FTP is a standard network protocol used to transfer
data from a client, in this case controllers, to a computer to which the controller is connected by
an Internet cable. For the communication to work, IP addresses need to be set in the controller in
range of addresses of the computer used for downloading the data. After physical setup (connecting
the controllers to the computer using an Internet cable) and IP address setup (setup IP addresses
of the controllers) are done, the communication can be tested using the Command Prompt
(CMD.exe) application.

2.9.1 Econolite (Cobalt) High Resolution Data Manual Download

High resolution data are stored in the Econolite controller. To download the data from the
Econolite controller, the IP address needs to be set up in the controller:

Go to “Ethernet” icon.

Input “Address” — Controller IP address.

Input “Net mask” — Network mask.

Input “Gateway” — Network gateway.

Input “FTP Server” — Computer IP address connected to controller.

If column “Server Reachable” is “Yes,” then proceed with manual download.

ocoarwnhE

Address

" Net mask

e =

System Protocol | GAteway

NTCIP FTP Server
T (4.0 Tx():0

Mac Address: 00:04:81:04:0b:89
Link Speed: AUTO

IP addresses are set in the controller, which means that high resolution data can be manually
downloaded from the controller. FileZilla is the application used for FTP connection to the
controller and for manual data download. CMD as well can be used for downloading the data.
Before connecting to the controller over FTP, test if the controller is reachable over CMD tool
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(“ping” controller’s IP address). If the controller is not reachable, check again if the setup is done
properly. To download the *.dat files, which contain high resolution data, from the controller:
Open FileZilla application

Press “File” and select “Site Manager” from the dropdown menu

Create “New Site” and input the name “Econolite”

Under “Host” — input Econolite’s controller IP address

Under “Protocol” — choose “FTP (File Transfer Protocol)”

Under “Encryption” — choose “Only use plain FTP”

Under “Logon Type” — choose “Normal”

Under “User” — input “econolite”

9. Under “Password” — input “ecpi2ecpi”

10. Go to “Advanced” tab on FileZilla

11. Under “Default remote directory” — input “/set1”

12. Go to “Transfer Setting” tab on FileZilla

13. Under “Transfer Mode” — choose “Active”

14. Press “Connect” — Econolite *.dat files should be available to download

NG~ WONE

Site Manager ﬁ
Select Entry:
B General |Advanced |Transfer Settings | Charset|
y My Sites
_____ 1 Econclite Host: 131.91.173129 Port:
T Intelight Protocol: lFI'P-FiIeTransferProtocoI v]
----- L McCain
..... L PEEK Encrypticn: lOnIyusepIain FTP (insecure) v]
----- L Siemens
i i Trafficware Logon Type: lNormaI ,]
User: econolite
Password: .......o.l
Comments:
| NewSite || NewFolder | 1
[ Mew Bookmark l [ Rename l
[ Delete l [ Duplicate l
[ Connect ] [ OK l [ Cancel l

Figure 2-55. FileZilla setup for Econolite test environment

2.9.2 Siemens (m50) High Resolution Data Manual Download

High resolution data are stored in Siemens controller. To download the data from Siemens
controller, the IP address needs to be set up in the controller:

1. Press number “2” — Utilities

2. Press number “8” — Configure Ports

3. Press number “5” — Network Config

4. Input “Destination” — Controller IP address
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5. Input “Gateway” — Network gateway
6. Input “Net mask” — Network mask
7. Press “ent” button to save

Figure 2-56. Siemens (m50) network configuration interface

IP addresses are set in the controller, which means that High Resolution Data can be manually
downloaded from the controller. FileZilla is the application used for FTP connection to the
controller and for manual data download. CMD as well can be used for downloading the data.
Before connecting to the controller over FTP, test if the controller is reachable over CMD
application (“ping” controllers IP address). If the controller is not reachable, check again if the
setup is done properly. To download the *.dat files from the controller:

Open FileZilla application

Press “File” and select “Site Manager” from the dropdown menu
Create “New Site” and input the name “Siemens”

Under “Host” — input Siemens controller IP address

Under “Protocol” — choose “FTP (File Transfer Protocol)”

Under “Encryption” — choose “Use explicit FTP over TLS if available”
Under “Logon Type” — choose “Normal”

Under “User” — input “admin”

. Under “Password” — input “$adm*kon2”

10. Go to “Advanced” tab on FileZilla

11. Under “Default remote directory” — input “0/mnt/sd”

12. Press “Connect” — Siemens *.dat files should be available to download

CoNR~ LN E
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Site Manager Iﬁ

Select Entry:
v General |Advanced | Transfer Settings | Charsetl
J My Sites
_____ | Econolite Host: 131.91.1?3.13I'J| Port:
----- L Intelight Protocol: IFI'P - File Transfer Protocol ']
i 4 McCain
_____ L PEEK Encryption: ’Use explicit FTP over TLS if available ']
----- L Siemens
g Trafficware Logon Type: lNormaI ']
User admin
Password: YTl
Comments:
| Newsite || NewFolder | 1
[ Mew Bookmark l ’ Rename ]
[ Delete l ’ Duplicate l
’ Connect ] ’ 0K l ’ Cancel l

Figure 2-57. FileZilla setup for Siemens test environment

2.9.3 PEEK (ATC-1000) High Resolution Data Manual Download

High resolution data are stored inside PEEK controller. To download the data from PEEK
controller, the IP address needs to be setup in the controller itself:
Press “MNU” button

Press number “2”” — Programming

Press number “1”” — Unit Configuration

Press number “5” — Comms and 1/O Setup Menu

Press number “3” — IP/Cabinet Address

Input “IP Address System” — Controller IP address

Input “SubNetAddr System” — Network mask

Input “Gateway System” — Network gateway

Save new configuration

CoNoOR~WNE
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7 5 e PR IF-CAE RADDR SETUF
Cabinet Address: ADS3Z
IF Address SYSTEM: 131.891.173.131
IF Rddress LOCAL : B18.6814.812,681]
blei s DYETE: 288:238: 28820

Feboot reduired for followind items:
e BN SRR
SHMF Fort: B8866

Figure 2-58. PEEK (ATC-1000) IP cabinet address setup interface

IP addresses are set in the controller, which means that High Resolution Data can be manually
downloaded from the controller. FileZilla is the application used for FTP connection to the
controller and for manual data download. CMD as well can be used for downloading the data.
Before connecting to the controller over FTP, test if the controller is reachable over CMD
application (“ping” controllers IP address). If the controller is not reachable, check again if the
setup is done properly. To download the *.dat files from the controller:

Open FileZilla application

Press “File” and select “Site Manager” from the dropdown menu
Create “New Site” and input the name “PEEK”

Under “Host” — input PEEK’s controller IP address

Under “Protocol” — choose “FTP (File Transfer Protocol)”

Under “Encryption” — choose “Use explicit FTP over TLS if available”
Under “Logon Type” — choose “Normal”

Under “User” — input “admin”

Under “Password” — input “PeekAtc”

10 Go to “Advanced” tab on FileZilla

11. Under “Default remote directory” — input “mget/atc/ramdata/culogging”
12. Press “Connect” — PEEK*.dat files should be available to download

CoNoOR~WNE

50



- Site Manager —— - g

Select Entry: =
General |Advanced | Transfer Settings | Chalset|
. My Sites
i Econclite Haost: 13191173131 Port:
i Intelight Protocol: ’FI'P - File Transfer Protocol ']
i L McCain
I i PEEK Encrypticn: [U-se explicit FTP over TLS if available 'l
[ i Siemens
| Ll Trafficware Logon Type: ’Nmmal v]
: User: admin
| Password: ooooooooool
I
I
| Comments:
I -
I ’ Mew Site ] ’ Mew Folder l
Mew Bookmark Rename
|
| ’ Delete ] ’ Duplicate l -
I
: [ Connect l [ 0K l ’ Cancel ]

Figure 2-59. FileZilla setup for PEEK test environment

2.9.4 Trafficware (ATC 900) High Resolution Data Manual Download

High resolution data are stored in Trafficware controller. To download the data from Trafficware
controller, the IP address needs to be set up in the controller:

Press “Main Menu” button

Press number “6” — Communication

Press number “5” — IP Setup

Input “Addr” — Controller IP address

Input “Mask” — Network mask

Input “Gate” — Network gateway

Save new configuration

NoookrwdPE

Figure 2-60. Trafficware (ATC 900) IP setup interface

IP addresses are set in the controller, which means that High Resolution Data can be manually
downloaded from the controller. FileZilla is the application used for FTP connection to the
controller and for manual data download. CMD as well can be used for downloading the data.
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Before connecting to the controller over FTP, test if the controller is reachable over CMD
application (“ping” controllers IP address). If the controller is not reachable, check again if the
setup is done properly. To download the *.dat files from the controller:

Open FileZilla application

Press “File” and select “Site Manager” from the dropdown menu
Create “New Site” and input the name “Trafficware”

Under “Host” — input Trafficware’s controller IP address

Under “Protocol” — choose “FTP (File Transfer Protocol)”

Under “Encryption” — choose “Use explicit FTP over TLS if available”
Under “Logon Type” — choose “Normal”

Under “User” — input “root”

9. Under “Password” — input “root”

10. Go to “Advanced” tab on FileZilla

11. Under “Default remote directory” — input “/opt/logs”

12. Press “Connect” — Trafficware *.dat files should be available to download

ONoGa~WONE

Site Manager Iﬁ
Select Entry:
E General |Advanced | Transfer Settings | Charset|
J My Sites
. L Econolite Host: 131.91.173.133 Port:
-4 Intelight Protocol: ’I-—I'P - File Transfer Protocol V]
-4 McCain
-4 PEEK Encryption: ’Use explicit FTP over TLS if available V]
- 4 Siemens
- Trafficware Logon Type: ’Normal ']
Uzer: root
Password: ."."|
Comments:
| NewSite || NewFolder | I
[ MNew Bookmark l ’ Rename ]
[ Delete l l Duplicate ]
’ Connect ] [ 0K ] [ Cancel I

Figure 2-61. FileZilla setup for Trafficware test environment

2.9.5 McCain (ATC eX) High Resolution Data Manual Download

High resolution data are stored in McCain controller. To download the data from McCain
controller, the IP address needs to be setup in the controller:

1. Press letter “A” on Main Menu screen - Communication

2. Press number “2” — Ethernet Ports

3. Input “IP Address” — Controller IP address
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4. Input “Subnet Mask” — Network mask
5. Input “Gateway” — Network gateway
6. Save new configuration

i =
IF RODEESS 158 ) G DT B
SUBHNET MAZK LT e D Dt e it
GRTEWAY 131,91 .1735.108
HTCIF PORT 161 LITIF
HE3412 FOET btk 1 LI
HEZ4138 ADDR 1

Figure 2-62. McCain (ATC eX) ethernet port setting interface

The IP addresses are set in the controller, which means that High Resolution Data can be manually
downloaded from the controller. FileZilla is the application used for FTP connection to the
controller and for manual data downloading. CMD as well can be used for downloading the data.
Before connecting to the controller over FTP, test if the controller is reachable over CMD
application (“ping” controllers IP address). If the controller is not reachable, check again if the
setup is done properly. To download the *.dat files from the controller:

Open FileZilla application

Press “File” and select “Site Manager” from the dropdown menu
Create “New Site” and input the name “McCain”

Under “Host” — input McCain’s controller IP address

Under “Protocol” — choose “FTP (File Transfer Protocol)”

Under “Encryption” — choose “Use explicit FTP over TLS if available”
Under “Logon Type” — choose “Normal”

Under “User” — input “root”

Under “Password” — input “root”

10 Go to “Advanced” tab on FileZilla

11. Under “Default remote directory” — input “/mnt/rd/hiResData”

12. Press “Connect” — McCain*.dat files should be available to download

CoNO~WNE
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Site Manager | P |

Select Entry:
Flect Bty General |Advanced | Transfer Settings | Chalsetl
Ly My Sites S
lllll i Econolite Host: 13191173132 Port:
----- 4 Intelight Protocol: IFI'P - File Transfer Protocol "]
Lo [l McCain
..... 1 PEEK Encryption: ’Use explicit FTP over TLS if available ']
----- 4 Siemens
- i Trafficware Logon Type: ’Nmmal v]
User: root
Pazsword: (111
Comments:
| NewSite || NewFolder | [
[ MNew Bockmark ] [ Rename ]
[ Delete ] [ Duplicate ] -
’ Connect l [ OK ] ’ Cancel l

Figure 2-63. FileZilla setup for McCain test environment

2.9.6 Intelight (Model 2070-LDX) High Resolution Data Manual Download

High resolution data is stored in Intelight controller. To download the data from Intelight
controller, the IP address needs to be set up in the controller:

Press number “2”” — Administration

Press number “2” — Communication

Press number “1” — IP Settings

Input “IP Address” — Controller IP address

Input “Subnet Mask” — Network mask

Input “Gateway” — Network gateway

Save new configuration

NoookrwdPE

Figure 2-64. Intelight (Model 2070-LDX) ethernet port setting interface

IP addresses are set in the controller, which means that High Resolution Data can be manually
downloaded from the controller. WinSCP is the application used for FTP connection to the
controller and for manual data download. Before connecting to the controller over FTP, test if the
controller is reachable over CMD application (“ping” controllers IP address). If the controller is
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not reachable, check again if the setup is done properly. To download the *.dat files from the
controller:

Open WinSCP application

Press “New Site”

Create “New Site” and input the name “Intelight”

Under “File Protocol” — choose “SCP”

Under “Host name” — input Intelight’s controller IP address

Under “User Name” — input “root”

Under “Password” — input “intelight”

Press “Login” — Intelight asclog.db file should be available to download

NGO~ wWNE

G MNew Site Session
B Intelight File protocol:
SCP
Host name: Port number;
131.91.113.175 22
User name: Password:
root [T T ITIITITIIIT
(Bl [ oo ][ o0
L - =

Figure 2-65. FileZilla setup for Intelight test environment
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2.10 Manual Transfer High Resolution Data from DAT to CSV Files

High resolution data in Econolite, Siemens, PEEK, Trafficware and McCain controllers is stored
as DAT files, except for Intelight controller where high resolution data are stored in the database.
Data stored as DAT file needs to be converted to CSV files so that they can be used to read
performance measures. Intelight data needs to be read with database application and be exported
to CSV file.

6.1. Retrievability of logged high-resolution data through the FLDOT ASPMS software/server
Setup
6.2. High Resolution Data Controller Configuration for Manual Download

2.10.1 Econolite (Cobalt) Manual Transfer of High Resolution Data to CSV Files

High resolution data in *.dat files are downloaded from Econolite controller to local computer. In
order to read that data, files need to be converted to *.csv file with the “Translator.exe”
application and “DataProcessing.lib” file provided from the vendor:
1. Create folder “Econolite” (root of D disk used for test environment)
2. Place “Translator.exe” and “DataProcessing.lib” in the folder
3. Place *.dat files downloaded from Cobalt controller to the folder
4. Open “Command Prompt” and navigate to the folder
a. Input “cd..” in Command Prompt to return back to the root disk (C:\>)
b. To change disk, input disk letter “D”” and “:” (C:\>D:)
c. Input “cd” to navigate to folder (D:\>cd Econolite)
5. In Command Prompt input “Translator.exe” and *.dat file name (Translator.exe
ECON_131.91.173.129 2016 _01_21 1500.dat), press Enter
6. Multiple *.dat file transfer can be done adding more *.dat file names
7. Open the folder “Econolite” and you should see *.csv files

Bl C\Windows\system32\cmd .exe = | B |t S

Microsoft Windows [Uerzion 6.1.76811
Copyright <c)> 2809 Microsoft Corporation. All rights reserved.

C:~Users~iklanac2@15>cd. .
ssUsers>ed. .

C
Czn>d:
D

:»>cd Econolite

D:~Econolite>Translator.exe ECON_131.91.173.129_2016_B1_21 158@.dat ECON_131.91.
173.129_2A16_HA1_21 1515 .dat

Econolite High Reszolution Log Decoder 2812

Version 3.8.8.4

by . econolite.com

Copyright <c)> 2887-20812 Econolite Control Products,. Inc. All rights reserved.

ECON_131.91.173.12%_2016_61_21_1580.dat

ECON_131.91.173.129_2016_@A1_21_1515.dat
Complete

D:+~Econolite’

Figure 2-66. Econolite (Cobalt) controller DAT to CSV file transfer
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2.10.2 Siemens (m50) Manual Transfer of High Resolution Data to CSV Files

High resolution data in *.dat files are downloaded from Siemens controller to local computer. In
order to read that data, files need to be converted to *.csv file with the “PerflLogTranslate.exe”
application file provided by the vendor:

1.
2.
3.
4.

Create folder “Siemens” (root of D disk used for test environment)
Place “PerfLogTranslate.exe” in the folder
Place *.dat files downloaded from Siemens controller to the folder
Open “Command Prompt” and navigate to the folder
a. Input “cd..” in Command Prompt to return back to the root disk (C:\>)
b. To change disk, input disk letter “D”” and ““:” (C:\>D:)
c. Input “cd” to navigate to folder (D:\>cd Siemens)
In Command Prompt input “PerfLogTranslate.exe” and *.dat file name (PerfLogTranslate
.exe SIEM_131.91.113.171_2015 11 03_1200.dat), press Enter
Multiple *.dat file transfer can be done by adding more *.dat file names
Open the folder “Siemens,” and you should see *.csv files

EH C\Windows\system3Z\cmd.exe |£|E|éj

Microsoft Windows [Wersion 6.1.76811
Copyright {(c> 2089 Microsoft Corporation. All rights reserved.

m| s

C:\Usersniklanac2815>cd. .
C:\Users>cd..

Ciwd:

D:~\>cd Siemens

D:~Siemens >PerflogTranzlate.exe STEM_131 .91 .113.171_2815_11_B3_12A8.dat SIEM_131
291,113,171 _ 2815 _11_983_1300.dat

Found file: SIEM_131.91.113.171_2@15_11_A3_1200.dat

Found file: SIEM_131.91.113.171_2@15_11_A3_1300.dat

Found 2 file{s> to convert to csv format

Successfully converted file SIEM_131.91.113.171_2815_11_A3_128A.dat to csv file
Euccessfully converted file SIEM 131.91.112.171_ 2815 11 A3 _1380.dat to csv file
Buccessfully converted 2 fileds?> to csv format

D:~Siemens>

Figure 2-67. Siemens (m50) controller DAT to CSV file transfer

2.10.3 PEEK (ATC-1000) Manual Transfer of High Resolution Data to CSV Files

High resolution data in *.dat files are downloaded from PEEK controller to local computer. In
order to read that data, files need to be converted to *.csv file with the “cuLogDecode.exe and
gzip.exe” application files provided from the vendor:

1.

2.
3.
4.

Create folder “PEEK” and inside it, create another folder “atc” (root of D disk used for
test environment)
Place “cuLogDecode.exe” and “gzip.exe” application in the folder “PEEK”
Place *.dat files downloaded from PEEK controller to the folder “atc”
Open “Command Prompt” and navigate to the folder
a. Input “cd..” in Command Prompt to return back to the root disk (C:\>)
b. To change disk, input disk letter “D”” and “:” (C:\>D:)
c. Input “cd” to navigate to folder (D:\>cd PEEK)
In Command Prompt input “culogDecode.exe” and type of decoding (cuLogDecode.exe
Jatc e), press Enter
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All *.dat files in “atc” folder will be converted to *.csv

When converting *.dat file user can use e - Econolite decoding and p - PEEK decoding (for
this project e-Econolite decoding is used because it is High Performance Metrics format)
Open the folder “atc” and there will be another folder “csv_files e” where you should see
*.csv files

ER Ch\Windows\system32\cmd.exe

Microzoft Windows [Uersion 6.1.76811
Copyright (c> 280? Microsoft Corporation. All rights reserved.

C:sUzerssiklanac2@153cd. .
C:sUzersred. .

Givd:

D:~>cd PEEK

D:“\PEEK>cuLogDecode .exe .- atc e

D :~PEEK>

Figure 2-68. PEEK (ATC-1000) controller DAT to CSV file transfer

2.10.4 Trafficware (ATC 900) Manual Transfer of High Resolution Data to CSV Files

High resolution data in *.dat files are downloaded from Trafficware controller to local computer.
In order to read that data, files need to be converted to *.csv file with the “PurdueDecoder.exe
and go.bat” application files provided from the vendor:

1.

2.
3.
4

Create folder “Trafficware” (root of D disk used for test environment)
Place “PurdueDecoder.exe” and “go.bat” in the folder
Place *.dat files downloaded from Trafficware controller to the folder
Open “Command Prompt” and navigate to the folder
a. Input “cd..” in Command Prompt to return back to the root disk (C:\>)
b. To change disk, input disk letter “D” and *“:” (C:\>D:)
c. Input “cd” to navigate to folder (D:\>cd Trafficware)
In Command Prompt input “PurdueDecoder.exe” and *.dat file name and *.csv with the
same file name (PurdueDecoder.exe TRAF_0000_ 2015 09 28 1500.dat
TRAF_0000 2015 09 28 1500.csv), press Enter
Open the folder “Trafficware” and you should see *.csv file
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B ChWindowshsystem32homd exe

Microsoft Windows [Uersion 6.1.76611
Copyright €c? 288? Microsoft Corporation. All rights reserved.

C:

G
C
D
D

_28_1608.csv

D

NIrafficware>

- Lo ) e

m|

SUserssiklanacZB15>cd. .
sUsersred. .
o

inod Trafficware

sITrafficware >PurdueDecoder.exe THAF_BBAA_2615_07_28_1680.dat TRAF_DBAA_2615_097

Figure 2-69. Trafficware (ATC 900) controller DAT to CSV file transfer

2.10.5 McCain (ATC eX) Manual Transfer of High Resolution Data to CSV Files

High resolution data in *.dat files are downloaded from McCain controller to the local computer.
In order to read that data, files need to be converted to *.csv file with the “hrLogPrint.exe”
application file provided from the vendor:

1.

2.
3.
4

~

Create folder “McCain” (root of D disk used for test environment)
Place “hrLogPrint.exe” in the folder
Place *.dat files downloaded from McCain controller to the folder
Open “Command Prompt” and navigate to the folder
a. Input “cd..” in Command Prompt to return back to the root disk (C:\>)
b. To change disk, input disk letter “D”” and “:” (C:\>D:)
c. Input “cd” to navigate to folder (D:\>cd McCain)
In Command Prompt input “hrLogPrint.exe” and -h -e -d -0 with *.dat file name
(hrLogPrint.exe -h -e -d -o MCCN_131.091.113.173 2015 11 16 0950.dat), press Enter
When converting *.dat file user needs to use options:
a. Include file header data in output (-h)
b. Include event data in output (-e)
c. Include textual descriptions of event codes ( -d (use with -g))
d. Output to file (-0)
Multiple *.dat file transfer can be done adding more *.dat file names
Open the folder “McCain” and you should see *.csv files
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Microsoft Windows [Uersion 6.1.76011
Copyright <c? 280? Microsoft Corporation. All rights reserved.

C:~Userswiklanac2@15>cd. -

“Usersrcd..

C:
Cinad:
D:

~>cd McCain

D:“McCain>hrLogPrint_exe —h —e —d —o MCCH_131.891 113 .173_2815_11_16_@A?508._dat
Output file: HOCH_131 891 .113_173_2815_11_16_A950.csuv

D:“McCainX

-

2.10.6 Intelight (2070-LDX) Manual Transfer of High Resolution Data to CSV Files

High resolution data in asclog.db file is downloaded from Intelight controller to local computer.
In order to read that data, files need to be exported to *.csv file with the “SqliteBrowser”
application installed on the computer:

1. Open “SqliteBrowser” application

2. Navigate to “asclog.db” downloaded to computer

3. Open “asclog.db” database file

Figure 2-70. McCain (ATC ext.) controller DAT to CSV file transfer

2 DB Browser for SQLite - C:/Users/iklanac2015/Desktop/asclog.db

& Mew Database & Open Database Mrite Changes Revert Changes
Database Structure Browse Data Edit Pragmas Execute SQL

o Create Table Modify Table Delete Table

MName Type Schema
4 || Tables (1)
> [= Event CREATE TAELE Event (ID INTEGER PRIMA]
4 Indices (1)
Timestamplndex CREATE INDEX Timestamplndex ON Even
4| Views (0)
4 | [ Triggers (1)
| RemoveOld CREATE TRIGGER RemoweOld AFTER INSE

Figure 2-71. Asclog.dbfile opened in SqliteBrowser application

4. Open the tab “Execute SQL” in SqliteBrowser application
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For exporting specific time of high resolution data to *.csv file use following command:
select date time (Timestamp, "unixepoch™) as Time, Tick, EventTypeld, Parameter from
Event where Timestamp > strftime('%s',"'2015-09-21 21:00:00") and Timestamp <
stritime('%s’,"2015-09-21 23:15:00%)

Export selected data to *.csv file

Input the file name and save the *.csv file to computer
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2.11 ASPMS High Resolution Data Download

In the document Chapter 5 describes how to set up the controller for manual data download and
from that chapter the part with setting up the controllers IP addresses is used to prepare controller
to communicate with ASPMS server. IP addresses for each controller need to be provided from
the FL DOT staff, in this case for accessing the TERL network. To access TERL network, Firewall
settings need to be adjusted so that controllers can communicate with ASPMS server. Testing can
be done easily using CMD to “ping” each controller IP address, but even then it is necessary to
make sure that access through FTP to the controllers root folder is possible. To do that we can use
Chapter 5 part where we manually download data from the controller to ASPMS server. If that is
working properly that means that it is possible to proceed with testing of ASPMS retrievability of
High Resolution Data.

2.11.1 Run FTP/SCP and Decode and Import for Controllers

To run the software for FTP and Decode & Import controllers:
1. Go to the desktop which contains the folder named
“FTP_DECODE_IMPORT SOFTWARE”.
2. Click on “RunDecodeAndImport.exe” to run the application.

Forml !E
FTP And SCP

Select Contraller Far FTF Fun FTP For Selected Contraller

I jv

Run SCF For Intelight Controller

Decode And Import

Cabalt Trafficisfare PEEK

Siemens MeCain Intelight

Figure 2-72. FTP and SCP high resolution data download

3. Select the drop down menu to select the controller or select “All” to run FTP for all
controllers.

4. After selecting All or specific controller, click “Run FTP For Selected Controller” button
to start FTP of data files for controllers.

5. For Intelight controller click “Run SCP For Intelight Controller”. Files are copied in
directory “C:\temp\ControllerLogs\Logs” with respective signal id named folders for
controllers set in the controller configuration step. Check for files in this directory. If FTP
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runs without showing that files for a controller are being copied, ping the controller
manually to see if it’s responding, and try the FTP for the particular controller again.

6. Decode and Import data: Click the buttons with controller names to decode controller data
files and import them to the database.

Data that are now located in the ASPMS database can produce high resolution graphs on FDOT
Signal Performance Metrics site (http://192.168.8.85/SignalPerformanceMetrics/). Not all
performance metrics are accessible through the site because the controller, might not be configured
to store pedestrian data or preemption data, or there is no configuration in the controller for
pedestrians or preemptions. Purdue Coordination Diagram is always accessible due to default setup
where certain types of data are stored in the controller, like beginning of phase, end of phase,
detector actuation, etc. Performance metrics graphs are shown in Appendix C.

2.11.2 Multipoint Simultaneous Access of ASPMSs from six Different Computers

FDOT Signal Performance Metrics site needs to be used by operators to perform evaluations of
specific intersections and that is done by creating performance metrics graphs. In order to access
the data from the controllers multiple operators might try to create metrics from same intersection
or from different intersections at the same time. Tasks in the project required to test that possibility,
which was tested from six different computers at the same time accessing data from the controllers.
Figure 2-73 shows the interface of one FDOT Signal Performance Metrics site access from one
computer station (operator). The following list explaines the numbers in the figure:

1. Shows the computer name

2. Shows the accessed controller ID and name of the intersection

3. Shows the time of the accessing.
Appendix B contains all the FDOT Signal Performance Metrics site accesses from six different
computers simultaneously accessing different controllers and intersections.
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http://192.168.8.85/SignalPerformanceMetrics/

View basic information about your computer

Windows edition
Windows 7 Enterprise
Copyright © 2009 Microsoft
Corporation. All rights reserved.
Service Pack1

System
Rating: System rating is not available
Processor: Intel(R) Core(TM) 5 CPU 650 @

320GHz 3.20 GHz

Installed memory (RAM): 400 GB (387 GB usable)
System type: 64-bit Operating System
Pen and Touch:

Computer name, domain, and workgroup settings

Computer name: is101a 'Change settings
Full computer name: is101a.irm.ad fau.ec r
Computer description:
Domain: irm.ad.fau.edu
Windows activation
Windows is activated
Product ID: 00392-918-5000002-85838  Change
product

key

Learn more online.

ol @ WS

Figure 2-73. FDOT signal performance metrics site access from one computer

No Pen or Touch Input is available for this
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2.12 SPM Tool Configuration

SPM tool provides detector data, IP address of the controller, signallD and all the data that will
later be used for creating signal performance measures graphs. SPM configuration needs to be
done after the controller is installed and configured, which means that all the data must be known:
detectors need to be configured as advanced, presence or stop bar detectors, phases need to be
setup, detectors distance from the stop bar is also necessary, etc. After obtaining all the data from
the controller and from the site we can start configuration in the SPM tool (each intersection). To
configure one intersection (controller) in the SPM tool:

1. Open “SPMConfigurator” application

M sPM Configuration Tool M=
1000 : Test @ S5PM -
3000 : Fau @ Cobalt SignallD
3001 : Fau @ Siemens IICCC Save Updates | Add New Signal I Delete Signal |
3002 : Fau @ PEEK
3323 1 Fau @ Trarﬁq.'are Primary Mame Secondary Name IP Address
3004 : Fau @ McCain ITest I;M [13t91.173136
3005 : Fau @ Intelight

Latitude Longitude Reqgion
|a:.1cn29 |2s.3?24 |1:—0:her vl

Controller Type Collaction Frequency
I vl I vl Add Detector | Import Event Logs |
Figure 2-74. SPM Configurator Tool interface

2. Press “Add New Signal” button

EN Add New Signal =] E3

SignallD

I Add Angther Signal | Save and Close |
Primary Mame Secondary Mame IP Address
Laongitude Latitude Region

| | | =
Controller Type

i

Figure 2-75. Add new signal interface

3. Input SignallD (number), Primary Name and Secondary Name (intersection name), IP
Address (IP address of the controller), Longitude and Latitude (intersection coordinates),
Region (where is intersection located) and Controller Type (controller — Cobalt, Siemens
m50, etc.)

4. Press “Save and Close” button

Now, the installed new controller is also configured in the SPM tool, but it doesn’t have any data
on detectors that are necessary for Performance Metrics graphs that are later created on
Performance Metrics site. To configure detector accordingly for specific performance metrics,
follow these steps:
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2.12.1 Purdue Coordination Diagram Detectors Configuration

Figure 2-76. Purdue coordination diagram detectors

1. Press “Add Detector” button
New Detector for Signal 1000 |

1000 Detector ID: I
[+ Enabled
Detector Channel Protected Phass Permitted Phase Direction I ecD
|| | [] | [ | :l' I™ speed
IP Address Port Dist. From Stopbar MPH I~ Overlap
| | | I [~ split Fail
S . ) [~Tmc 2ne Tvpe

Descision Paint M ent Region Min Speed Filter -

Date Added Maonitor Date

|selectadate  [75]| |selectadate  [75]|

Save | Copy | Delete |
Comments

Figure 2-77. New detector configuration interface

2. Input Detector Channel (channel configured on the controller for advanced detectors),
Protected Phase (corresponding phase for the configured detector), Direction (Eastbound,
Westbhound, etc. where phase and detectors are located), Distance From Stopbar (distance
from stopbar in ft.), MPH (speed limitation on the approach), Movement Delay (delay from
detector to stopbar) and Minimum Speed Filter (default - 5)

Enable “Enabled”

Enable “PDC”

Enable “Speed”

Press “Save” button

o gk w
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300000 | 300002 | 300003 | 300004 | soooos | 3oooos | 300007 | soooos |

300009 | 300010 | 300011 | 300012 | 300013 | 300014 | 300015 | 300016 |
3000 Detector ID: ISDDDDQ ¥ Enabled

Detector Channel Protected Phase Permitted Phase Direction I+ PCD
F o - N == )
1P Address Port Dist. From Stophar MPH I Overlap
ID.O.D.D |0 |3|:|0 |4'3 I spiit Fail

[rmc Lene Tvee

Descision Point  Movement Region Min Spead Filter I_Ll
ID | 15 | 1 |5 [T RLM

Date Added Monitor Date |

(271772016 ml [2/17/2016 mal

Save | Copy | Delate |
Comments

Figure 2-78. Purdue coordination diagram detector configuration example

2.12.2 Turning Movement Counts Detectors Configuration

=

w

Figure 2-79. Turning movement count detectors

Press “Add Detector” button
Input - Detector Channel (channel configured on the controller for turning movement
counts), Protected Phase (corresponding phase for the configured detector), Direction
(Eastbound, Westbound, etc. where phase and detectors are located) and Lane Type
(which lane corresponds to configured detector)
Enable “TMC”

Press “Save” button
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300003 | 3oo010 | 300011 | sooo1z | 300013 | sooox4 | 300015 | sooo1s |

300001 | 300002 | 300003 | 300004 | 300005 | 300008 | 3oc007 | soooos |
3000 Detector ID: |3EIDDDI  Enbled

Detector Channel Praotected Phase Permitted Phase Direction I pco
I t I 1 j I o j Westhound = [ speed
IP Address Fort Dist. From Stopbar MPH I overlap
II:I.IL'I.D.I:I ||:| | | ™ split Fail

Lane T

Descision Point Maovement Region Min Speed Filter v Tmc ﬁ
||:| |n | 1 ||:| [T RM

Date Added Monitor Date |

[2/17/2016 ml [2/17/2016 il

Save | Copy | Delets |
Comments

Figure 2-80. Turning movement count detector configuration

2.12.3 Yellow & Red Actuations Detectors Configuration

Figure 2-81. Yellow & red actuation detectors

=

Press “Add Detector” button

2. Input - Detector Channel (channel configured on the controller for turning movement
counts), Protected Phase (corresponding phase for the configured detector), Direction
(Eastbound, Westbound, etc. where phase and detectors are located) and Lane Type (which
lane corresponds to configured detector)

Enable “Enabled”

4. Enable “TMC”

w
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5. Press “Save” button

300009 | sooo10 | so0011 | sooo12 | sooois | soooi4 | 300015 | 300016 |
300001 | 300002 | 300003 | soooos | soooos | soooos | 300007 | 300008 |
3000 Detector ID: ISDDDDL A
Detector Channel Protected Phass Permitted Phase Direction I pcD
[ Eo I CO T B ===y [ D
1P Address Part Dist. From Stopbar MPH I Overlap
ID.G.D.D |n | | I Spiit Fail
o . ) M Lane Tvpe

Descision Point Movement Region Min Spead Filter lﬁ
|u |0 | 1 |0 R 1M =

Date Added Monitor Date

[2117/2016 2] | [21172016 |

Save | Copy | Delete |
Comments

Figure 2-82. Turning movement count detector configuration

2.12.4 Purdue Split Failure Detectors Configuration

Figure 2-83. Purdue split failure detectors

Press “Add Detector” button

2. Input - Detector Channel (channel configured on the controller for presence detectors),
Protected Phase (corresponding phase for the configured detector), Permitted Phase (phase
that can be green at same time as Protected Phase), Direction (Eastbound, Westbound, etc.
where phase and detectors are located) and Lane Type (which lane corresponds to
configured detector)

Enable “Enabled”

4. Enable “Split Fail”

=

w
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5. Press “Save” button

Southbound
o

mam

Figure 2-84. Purdue split failure detector configuration
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3 Development of Minimum Standards for Event-based High-Resolution Data

Many options for collecting data and interpreting the set of new performance measures became
possible with the introduction of high-resolution data logging capabilities into modern traffic
signal controllers. The benefits that this new feature can offer are highly valuable, so researchers,
practitioners, consultants and employees in public agencies can use it to improve the current state
of practice. Therefore, the companies that build traffic signal controllers, depending on the
characteristics of their traffic signal controller devices, integrated high-resolution data logging
into some of their devices.

All events that occur in the field or in hardware-in-the-loop simulation setup are stored using
event codes and timestamps when the subject event happened. The events that various controllers
can collect and store vary for different vendors and different devices. Mentioned devices do not
have identical data storage capacity or frequency nor are all event types that are being collected
the same. For this reason, all the event types that all six controllers used in this study can collect
had to be listed and compared in order to determine the minimal and optional requirements for
the new controllers that are to be used in Florida. The list is provided in the following chapter of
this report.

3.1 Event-based Data Elements

All six controllers that were part of this study were investigated both theoretically and practically
to document the events that are being stored during the operation of the controller. All events are
stored in the controller’s database by using the codes assigned to them. Beside the code that
represents the type of event, also timestamps are saved with each code so it is known when each
event exactly happened.

Table 3-1 shows the different formats that controllers use to display timestamps and the
explanations (legend) for the table with the event codes. After compiling the full list of the
events stored by the controllers, the event codes were marked with colors According to whether
the events were recorded by all controllers (“mandatory’), recorded by some of the controllers
(“optional”), or recorded by none of the controllers (“deprecated”). ().
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Table 3-1. Legend for the Table 3.2

Controller Time Format (Timestamp)
Econolite 1/21/2016 3:00:40 PM (00:40.1 - Column A)
Siemens 11/3/2015 7:00:00 AM (00:00.5 - Column A)
PEEK 03/28/2016 06:00:00.5 - Column A
Trafficware 3/16/2016 3:00:09 PM (00:08.7 - Column A)
McCain 2016-03-21 09:45:23.9 - Column A
Intelight Column A (11/24/2015 - Date) Column B (12:30:21 PM - Time)
Column C (1 - Tick)
Legend
X Enumeration CAPTURED - not present in all controllers' outputs.
X Enumeration CAPTURED - present in all controllers' outputs.
X Enumeration not CAPTURED.

Abbreviation

Description

M Mandatory (Operation and command shall be implemented)
0 Optional (Operation and command may be implemented)
D Deprecated

Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
equirement .
Requirements
Phase On Phase # (1-16) 0 X @]
Phase Begin Green | Phase # (1-16) 1 X M
Phase Check Phase # (1-16) 2 X M
Phase Min
Complete Phase # (1-16) 3 X )
Phase Gap Out Phase # (1-16) 4 X M
Phase Max Out Phase # (1-16) 5 X M
Phase Force Off Phase # (1-16) 6 X )
Phase Green
Termination Phase # (1-16) 7 X O]
Phase Begin
Yellow Clearance | Phase # (1-16) 8 X M
Phase End Yellow
Clearance Phase # (1-16) 9 X M
Phase Begin Red
Clearance Phase # (1-16) 10 X M
Phase End Red
Clearance Phase # (1-16) 11 X M
Phase Inactive Phase # (1-16) 12 X M
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Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

. ) EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
quirement .
Requirements
Phase events
reserved 13-
for future use. Phase # (1-16) 20 X @)
Pedestrian Begin
Walk Phase # (1-16) 21 X 0
Pedestrian Begin
Clearance Phase # (1-16) 22 X )
Pedestrian Begin
Solid Don't Walk | Phase # (1-16) 23 X 0
Pedestrian Dark Phase # (1-16) 24 X 0]
Pedestrian events
reserved for future 25-
use. 30 O
Barrier
Termination Barrier #(1-8) 31 X 0
FYA — Begin
Permissive FYA# (1-4) 32 X )
FYA - End
Permissive FYA # (1-4) 33 X 0]
Barrier events
reserve for future 34-
use. 40 X 0
Phase Hold Active | Phase # (1-16) 41 X )
Phase Hold
Released Phase # (1-16) 42 X )
Phase Call
Registered Phase # (1-16) 43 X M
Phase Call
Dropped Phase # (1-16) 44 X M
Pedestrian Call
Registered Phase # (1-16) 45 X )
Phase Omit On Phase # (1-16) 46 X 0
Phase Omit Off Phase # (1-16) 47 X )
Pedestrian Omit
On Phase # (1-16) 48 X M
Pedestrian Omit
Off Phase # (1-16) 49 X )
Phase Control
Events
reserved for future 50-
use. 60 X 0]
Overlap # (as
Overlap Begin number A=1
Green B=2, etc.) 61 X 0]

73




Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

. ) EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
quirement .
Requirements

Overlap Begin Overlap # (as

Trailing number A=1

Green (Extension) | B=2, etc.) 62 X @)
Overlap # (as

Overlap Begin number A=1

Yellow B=2, etc.) 63 X 0]

Overlap Begin Overlap # (as

Red number A=1

Clearance B=2, etc.) 64 X 0]

Overlap Off Overlap # (as

(Inactive with red | number A=1

indication) B=2, etc.) 65 X )
Overlap # (as
number A=1

Overlap Dark B=2, etc.) 66 X )
Overlap # (as

Pedestrian Overlap | number A=1

Begin Walk B=2, etc.) 67 X 0]
Overlap # (as

Pedestrian Overlap | number A=1

Begin Clearance B=2, etc.) 68 X )

Pedestrian Overlap | Overlap # (as

Begin number A=1

Solid Don’t Walk | B=2, etc.) 69 X @)
Overlap # (as

Pedestrian Overlap | number A=1

Dark B=2, etc.) 70 X 0]

Overlap events Overlap # (as

reserved number A=1 71-

for future use. B=2, etc.) 80 X )
DET Channel #

Detector Off (1- 64) 81 X M
DET Channel #

Detector On (1- 64) 82 X M
DET Channel #

Detector Restored | (1- 64) 83 X )

Detector Fault- DET Channel #

Other (1- 64) 84 X )

Detector Fault-

Watchdog DET Channel #

Fault (1- 64) 85 X )

Detector Fault-

Open DET Channel #

Loop Fault (1- 64) 86 X 0
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Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

. ) EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
quirement .
Requirements
Detector Fault-
Shorted DET Channel #
Loop Fault (1- 64) 87 X O
Detector Fault-
Excessive DET Channel #
Change Fault (1- 64) 88 X 0
DET Channel #
PedDetector Off (1- 64) 89 X 0
DET Channel #
PedDetector On (1- 64) 90 X O
Pedestrian
Detector DET Channel #
Failed (1- 64) 91 X @)
Pedestrian
Detector DET Channel #
Restored (1- 64) 92 X )
Detector events
reserved 93-
for future use. 100 X )
Preempt Advance | Preempt # (1-
Warning Input 10) 101 X )
Preempt (Call) Preempt # (1-
Input On 10) 102 X )
Preempt Gate
Down Input Preempt # (1-
Received 10) 103 X )
Preempt (Call) Preempt # (1-
Input Off 10) 104 X @)
Preempt Entry Preempt # (1-
Started 10) 105 X )
Preemption Begin | Preempt # (1-
Track Clearance 10) 106 X )
Preemption Begin | Preempt # (1-
Dwell Service 10) 107 X O]
Preemption Link Preempt # (1-
Active On 10) 108 X )
Preemption Link Preempt # (1-
Active Off 10) 109 X )
Preemption Max Preempt # (1-
Presence Exceeded | 10) 110 X )
Preemption Begin | Preempt # (1-
Exit Interval 10) 111 X )
TSP Check In TSP #(1-10) 112 X @)
TSP Adjustment to
Early Green TSP #(1-10) 113 X O]
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Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

. ) EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
quirement .
Requirements
TSP Adjustment to
Extend Green TSP #(1-10) 114 X @)
TSP Check Out TSP #(1-10) 115 X @)
Preemption Events
reserved for future 116-
use 130 X O
Coord Pattern Pattern # (0-
Change 255) 131 X M
Cycle Length Pattern # (O-
Change 255) 132 X M
Offset Length Pattern # (0-
Change 255) 133 X M
New Split
Time in
Seconds (0-
Split 1 Change 255) 134 X M
New Split
Time in
Seconds (0-
Split 2 Change 255) 135 X M
New Split
Time in
Seconds (0-
Split 3 Change 255) 136 X M
New Split
Time in
Seconds (0-
Split 4 Change 255) 137 X M
New Split
Time in
Seconds (0-
Split 5 Change 255) 138 X M
New Split
Time in
Seconds (0-
Split 6 Change 2555) 139 X M
New Split
Time in
Seconds (0-
Split 7 Change 255) 140 X M
New Split
Time in
Seconds (0-
Split 8 Change 255) 141 X M
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Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

Code explanation

Parameter

Code

Mandatory

Optional

FDOT
Requirement

Additional
Notes and
Requirements

Split 9 Change

New Split
Time in
Seconds (0-
255)

142

Split 10 Change

New Split
Time in
Seconds (0-
255)

143

Split 11 Change

New Split
Time in
Seconds (0-
255)

144

Split 12 Change

New Split
Time in
Seconds (0-
255)

145

Split 13 Change

New Split
Time in
Seconds (0-
255)

146

Split 14 Change

New Split
Time in
Seconds (0-
255)

147

Split 15 Change

New Split
Time in
Seconds (0-
255)

148

Split 16 Change

New Split
Time in
Seconds (0-
255)

149

Coord cycle state
change

Parameter (0-6)
defined as:

0 = Free

1=In Step

2 = Transition -
Add

3 = Transition -
Subtract

4 = Transition -
Dwell

5 = Local Zero
6 = Begin
Pickup

150
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Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

. ) EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
quirement .
Requirements
Coordinated phase
yield point Phase # (1-16) 151 X 0
Coordination
events reserved for 162-
future use. 170 X 0
Test Input # (as
number A=1
Test Input on B=2, etc.) 171 X 0
Test Input # (as
number A=1
Test Input off B=2, etc.) 172 X )
Unit Flash Status NTCIP Flash
change state # (0-255) 173 X M
Unit Alarm Status | NTCIP Flash
1 Change state # (0-255) 174 X M
Alarm Group State | NTCIP Flash
Change state # (0-255) 175 X )
Special
Special Function Function # (0-
Output on 255) 176 X )
Special
Special Function Function # (0-
Output off 255) 177 X )
Manual control
Manual control enable off/on #
enable off/on (0,2) 178 X )
Interval
Interval Advance | Advance off/on
off/on #(0,1) 179 X @)
Stop Time
Stop Time Input Input Advance
off/on off/on # (0,1) 180 X @)
Optional
parameter:
Time
correction in
Controller Clock Seconds (0-
Updated 255) 181 X @)
Power Failure
Detected True (1) 182 X 0
Power Restored 184 X 0
Vendor Specific Vendor defined
Alarm parameter 185 X )
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Table 3 2. Standards for generating SPMs from TERL-approved signal controllers (continued)

. ) EDOT Additional
Code explanation Parameter Code | Mandatory | Optional Requi Notes and
quirement .
Requirements
Cabinet/System
events reserved for 186-
future use. 199 X @)
Reserved for 200-
future use. 255 X 0
ACTUAL_SPLIT
1 300
ACTUAL_SPLIT
2 301
ACTUAL_SPLIT
3 302
ACTUAL_SPLIT
4 303
ACTUAL_SPLIT
5 304
ACTUAL_SPLIT
6 305
ACTUAL_SPLIT
7 306
ACTUAL_SPLIT
8 307
ACTUAL_SPLIT
9 308
ACTUAL_SPLIT
10 309
ACTUAL_SPLIT
11 310
ACTUAL_SPLIT
12 311
ACTUAL_SPLIT
13 312
ACTUAL_SPLIT
14 313
ACTUAL_SPLIT
15 314
ACTUAL_SPLIT
16 315
ACTUAL_NATU
RAL CYCLE 317
ACTUAL_OFFSE
T 318
BARRIER_ENTR
Y RING1 501
BARRIER_ENTR
Y RING2 502
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The stored event logs in the controllers are used to calculate various performance measures that
help in determining of traffic signal operations performance. Table 3-3 shows the event codes
used for calculation of the corresponding performance measure. Please note that is possible for
one event to be used in calculation of more than one performance measure.

Table 3-3. Performance measures and event codes used for their derivation

Performance Measures

Event Code Found related
to Performance Measures
in Code

Provided By UDOT

Approach Delay - functional

1,8, 10, 64, 82,131

Approach Volume - functional

1,8, 10, 64,82 131

Arrivals On Red - functional

1,8, 10, 64, 82, 131

Purdue Coordination Diagram - functional

1, 8,10, 82,131

Purdue Split Failure - No graphs — Needs to be
configured in the SPM Tool. To be
accomplished later.

1,45,6,11,21,23

1,4,5,6,8,911, 81,
82, 131

Pedestrian Delay - No graphs — Needs to be
configured in the controller. To be

accomplished later. 21,45,90,23,131 21,22, 43,131

Preemption Details - No graphs — Needs to be

configured in the controller. To be

accomplished later. 1,8,10

Purdue Phase Termination 1,11,4,5,6,21,23, 131 4,5, 6,131

Speed - The graphs are given below, but

without data from the controller because speed

detectors need to be configured in the

controller. To be accomplished later. 1,8,10, 82,131

Split Monitor - 14,56,8,910,11,21,23,82, | 1,4,5,6,8,9, 11,
>130 to <150 23,131

Turning Movement Counts - No graphs —

Need to add new detectors after the stop bar.

To be accomplished later. 82,131 81, 82,131

Yellow and Red Actuations - No graphs —
Need to add new detectors in the intersection
after the stop bar. To be accomplished later.

8,9,11, 81,82, 131
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3.2 Minimum Standard Specification for Future Controllers

The specification of minimum standards for the events that future controllers have to collect and
store are based on the events that are declared mandatory in the . Those mandatory events
(codes) are being stored in all six types of tested controllers, and all future controllers that will be
installed in Florida, unrelated to the vendor name, will have to comply with that minimum
requirements (marked with blue fields and red symbols in the ).

All other events that are being collected by some of the tested controllers or none of them but
known from the literature are declared optional. Naturally, it would be preferable if the controller
has as many of the events that can collect and store as possible. However, due to the differences
in the approach and the technology that each vendor uses, the operations, interface, capabilities
and finally the events that can be collected vary from vendor to vendor.

3.3 High resolution Data Logging Quality Test

To test the quality of high-resolution data logging, a comparison was conducted between the
logged event-based data elements in the controller and the VISSIM’s corresponding event-based
data elements. The data from VISSIM was considered to be the “ground-truth” and if the outputs
from the HILS were similar, the data logging quality is good.

Purdue Coordination Diagram (PCD) is selected as a medium for investigating the data logging
quality. To perform the data logging quality test, PCDs were created by using the SMP web
server, which relies on the data that controllers store in their database and the new tool developed
by FAU. This new tool creates the PCD diagrams by using the data from LDP output files from
VISSIM which represented the reference output. If both diagrams are similar, then detector and
signal phase loggings are accurate.

For this task, the comparison for three signal controllers is performed (McCain, Trafficware and
Econolite). The VISSIM file was set up to store .Idp files for all signal phases and the advanced
detectors in frequency of 0.1 s which is the same frequency that controllers use to store the
events data. The same VISSIM file with six intersections is set up to work with all six controllers
in HILS setup, but three are compared in this report. The simulation was running for
approximately one hour and afterwards, the data from the controllers were transferred from the
controllers to the SPM FDOT server, decoded, imported and PCDs were created for each
approach of every controller in the network of six intersections. On the other hand, the

created .1dp files from VISSIM were imported into software “PCD tool” created by FAU
research team. Those .Idp files contain data about activity of signal phases and advanced
detectors in the resolution of 0.1 s. In this way, the compatibility between data from controller
and VISSIM is ensured. The created PCDs were compared for the percentages of Arrivals on
Green, percentage of Green time, Platoon ratio, shape of lines representing the Change to Green,
Change to Yellow and Change to Red events. Finally, the advanced detector actuations are
provided by black dots in PCDs. Those measures are compared on the PCDs provided below.
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Econolite Cobalt controller

Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I ~oG - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio

Figure 3-1.

Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
Il GT - Green Time
Il PR - Platoon Ratio

Cycle Time (Seconds|

FauSignal 4000 Phase: 2 Eastbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

58% AoG
Unknown
58% AoG
62% GT
084 PR
17
600
480
360
240
120 T - - A = -
5 / / / / P 7 / y i
A 7 4 7 —=
0 A O A r
17
Time (Hour of Day)

PCD for phase 2, EB on controller 4000 (Cobalt) from VISSIM .Idp file

Cycle Time (Seconds|

600

480

360

240

120

Fau Cobalt Signal 4000 Phase: 2 Eastbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

35% AoG

Unknown

17
Time (Hour of Day)

Figure 3-2. PCD for phase 2, EB on controller 4000 (Cobalt) from HILS setup
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Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
M GT - Green Time
I PR - Platoon Ratio

Figure 3-3. PCD

Detector Activation
—— Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
Il GT - Green Time
Il PR - Platoon Ratio

Cycle Time (Seconds|

Cycle Time [Seconds|

FauSignal 4000 Phase: 4 Southbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

28% AoG
Unknown
28% AoG
23% GT
122PR
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240
7 a 7 7 T p——
120 2 ——— T 7 e 0 ~ 7 ,_4\
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0 d g gt £ / Vi 7 /'/ 7
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Time (Hour of Day)

for phase 4, SB on controller 4000 (Cobalt) from VISSIM .1dp file

600

480

360

240

120

Fau Cobalt Signal 4000 Phase: 4 Southbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

25% AoG

Unknown

25% AoG

24% GT

1.04 PR
17

/\\*—’/J\\.’—"‘_ s —————— -\\
/ —_ —— - \\
17
Time (Hour of Day)

Figure 3-4. PCD for phase 4, SB on controller 4000 (Cobalt) from HILS setup
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FauSignal 4000 Phase: 6 \Westbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

58% AoG
Detector Activation ;Jgj(n?wg
= Change to Green % Ao
Change to Yellow [ 63% GT
= Change to Red 082PR
= Volume Per Hour 17
I 20G - Arrival On Green 600
M GT - Green Time
I PR - Platoon Ratio
480
2
5
g 360
@
o
E
s 240
S
o
74 4 z & 7 7 7 7 7 7 7 7 7
120 7 7 77 5 7 ” T + - ~
7 /‘ ! ’. 4 "R ¥ z 4 /
/ Tl SR R & 7 v
0L VAR A A i VA, / /
Time (Hour of Day)

Figure 3-5. PCD for phase 6, WB on controller 4000 (Cobalt) from VISSIM .1dp file

Fau Cobalt Signal 4000 Phase: 6 Westbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

63% AcG
Detector Activation lél sf(ngéig
—— Change to Green 3% 4
Change to Yellow [ 24; GT
= Change to Red 098 FR
= Volume Per Hour 17
I 20G - Arrival On Green 600
I GT - Green Time
I PR - Platoon Ratio
480
o =
-
5
$ 360
@2
g —
E
% 240 -
) Lo
120 —
0

Time (Hour of Day)

Figure 3-6. PCD for phase 6, WB on controller 4000 (Cobalt) from HILS setup
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FauSignal 4000 Phase: 8 Northbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

14% LoG
Detector Activation Unolfnfrwn
= Change to Green 1{11 % ,-éo_?
Change to Yellow [ s
= Change to Red 127PR
= Volume Per Hour 17
I 20G - Arrival On Green 600
M GT - Green Time
I PR - Platoon Ratio
480
2
5
g 360
&,
o
E
s 240
2
o
S s E——; E—— T \
120 /7’ ! 3 7 F : 7 7 / 7 7 7 7 7 7
/ A / / 4 . / 1/ ‘
i/ 4 / i / 4 // f: / ¥+ 73 g 7 , %
0 7 ! 2 // 4 / ! 4 / f/ / 7 3 4 ,/ /"’ ‘," i I' ! ,’
17
Time (Hour of Day)

Figure 3-7. PCD for phase 8, NB on controller 4000 (Cobalt) from VISSIM .ldp file

Fau Cobalt Signal 4000 Phase: 8 Northbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

29% £oG
Detector Activation ;J gek/ncwm':
—— Change to Green % AoG
Change to Yellow [ 16% GT
= Change to Red 181FR
= Volume Per Hour 17
I 20G - Arrival On Green 600
I GT - Green Time
[ PR - Platoon Ratio
480
7 =
g 360
®
A g
E 240 s —
o .
5‘ /H_/’/ B
120 :
0

Time (Hour of Day)

Figure 3-8. PCD for phase 8, NB on controller 4000 (Cobalt) from HILS setup
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Trafficware Series 900 ATC controller

Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I ~oG - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio

Cycle Time (Seconds|

600

FauSignal 4003 Phase: 2 Eastbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Figure 3-9. PCD for phase 2, EB on controller 4003 (Trafficware) from VISSIM .Idp file

Detector Activation
—— Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio

Cycle Time [Seconds)|
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Fau Trafficware Signal 4003 Phase: 2 Eastbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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e e e = | e |
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Figure 3-10. PCD for phase 2, EB on controller 4003 (Trafficware) from HILS setup
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Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
M GT - Green Time
I PR - Platoon Ratio

Cycle Time (Seconds|

FauSignal 4003 Phase: 4 Southbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Unknown
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17
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Figure 3-11. PCD for phase 4, SB on controller 4003 (Trafficware) from VISSIM .Idp file

Detector Activation
—— Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I ~0G - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio

Cycle Time [Seconds|

Fau Trafficware Signal 4003 Phase: 4 Southbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Time (Hour of Day)

Figure 3-12. PCD for phase 4, SB on controller 4003 (Trafficware) from HILS setup
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Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
M GT - Green Time
I PR - Platoon Ratio

Cycle Time (Seconds|

FauSignal 4003 Phase: 6 \Westbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

39% AoG
Unknown
39% AoG
45% GT
0.87PR
17
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Figure 3-13. PCD for phase 6, WB on controller 4003 (Trafficware) from VISSIM

Detector Activation
—— Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
I GT - Green Time
[ PR - Platoon Ratio
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Fau Trafficware Signal 4003 Phase: 6 Westbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Figure 3-14. PCD for phase 6, WB on controller 4003 (Trafficware) from HILS setup
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FauSignal 4003 Phase: 8 Northbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

36% AoG
Detector Activation Unkn(\rwn
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= Change to Red 133PR
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Figure 3-15. PCD for phase 8, NB on controller 4003 (Trafficware) from VISSIM .1dp file

Fau Trafficware Signal 4003 Phase: & Northbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Figure 3-16. PCD for phase 8, NB on controller 4003 (Trafficware) from HILS setup
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McCain ATC eX controller

Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I ~oG - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio
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FauSignal 4004 Phase: 2 Eastbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM

67% AoG

Time (Hour of Day)

Figure 3-17. PCD for phase 2, EB on controller 4004 (McCain) from VISSIM .Idp file

Detector Activation
—— Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
Il GT - Green Time
Il FR - Platoon Ratio

Figure 3-18.

Fau McCain Signal 4004 Phase: 2 Eastbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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PCD for phase 2, EB on controller 4004 (McCain) from HILS setup
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Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
M GT - Green Time
I PR - Platoon Ratio

FauSignal 4004 Phase: 4 Southbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Figure 3-19. PCD for phase 4, SB on controller 4004 (McCain) from VISSIM .ldp file

Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
Il GT - Green Time
Il PR - Platoon Ratio

Figure 3-20.

Fau McCain Signal 4004 Phase: 4 Southbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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PCD for phase 4, SB on controller 4004 (McCain) from HILS setup
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Detector Activation
= Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I 20G - Arrival On Green
M GT - Green Time
I PR - Platoon Ratio

FauSignal 4004 Phase: 6 \Westbound
Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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Figure 3-21. PCD for phase 6, WB on controller 4004 (McCain) from VISSIM .ldp file

Detector Activation
—— Change to Green
Change to Yellow
= Change to Red
= Volume Per Hour
I /oG - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio

Figure 3-22.

Fau McCain Signal 4004 Phase: 6 Westbound

Thursday, August 18, 2016 4:20 PM - Thursday, August 18, 2016 5:16 PM
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PCD for phase 6, WB on controller 4004 (McCain) from HILS setup
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Detector Activation
= Change to Green
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= Change to Red
= Volume Per Hour
I ~0G - Arrival On Green
I GT - Green Time
I PR - Platoon Ratio
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Figure 3-23. PCD for phase 8, NB on controller 4004 (McCain) from VISSIM .1dp file
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Figure 3-24. PCD for phase 8, NB on controller 4004 (McCain) from HILS setup

By examining the groups of PCD files from VISSIM and HILS setup it is obvious that the
difference in data logging exists between the two methods. It looks like not all detector
actuations are logged if the HILS setup is used for creating the PCDs. That can be noted by
smaller number of dots on PCDs below red, yellow and green lines compared to the PCDs
created from VISSIM .Idp files. Consequently, percentage of Arrivals on Green and platoon
ratios are different for the same movement and the same controller if different methods are used.
Also, the percentages of Green time are slightly different.

Most probable reason for the differences shown above is the different number of detector
actuations for the same simulation run depending of the input file. The hypothesis is made that
amount of data the system needs to process for six intersections, all their phases and detectors
simultaneously is too large and that causes the omissions of vehicle detections. Therefore, the
FAU research team decided to execute one more simulation experiment, but this time by using

93



only one intersection. For this test the Econolite Cobalt controller device was used. For showing
if the difference in the logged data exist when only one controller is used on one intersection
network, Southbound and Westbound approaches are selected. The obtained PCDs are given
below.

FauSignal 4000 Phase: 4 Southbound
Friday, August 19, 2016 1:12 PM - Friday, August 13, 2016 2:53 PM

20% AoG
Detector Activation gnkn?wn
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= Change to Red 0.85PR
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Figure 3-25. PCD for phase 4, SB on Econolite controller from VISSIM (one intersection)

Fau Cobalt Signal 4000 Phase: 4 Southbound
Friday, August 19, 2016 1:12 PM - Friday, August 19, 2016 2.53 PM
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Figure 3-26. PCD for phase 4, SB on Econolite controller from HILS (one intersection)
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FauSignal 4000 Phase: 6 \Westbound
Friday, August 19, 2016 1:12 PM - Friday, August 19, 2016 2:53 PM
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Figure 3-27. PCD for phase 6, WB on Econolite controller from VISSIM (one intersection)

Fau Cobalt Signal 4000 Phase: 6 Westbound
Friday, August 19, 2016 1:12 PM - Friday, August 19, 2016 2:53 PM

1% 2oG
Detector Activation _Pjgn‘ 6
—— Change to Green /_1'_, AoG
Change to Yellow [ ! U’_‘ < GT
= Change to Red 101 PR
= Volume Per Hour 14

I 20G - Arrival On Green 600
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Il FR - Platoon Ratio

480

360

Cycle Time [Seconds|

14
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Figure 3-28. PCD for phase 6, WB on Econolite controller from HILS (one intersection)

Even in case when only one controller is active on one intersection network, still the measures
from PCDs are not similar when using HILS setup and .Idp files from VISSIM. Percentage of
arrivals on green, green time and platoon ratios are different in that two cases. That fact suggests
that the quantity of the data that HILS setup needs to process is not the one and only reason for
differences in the logged events. Even some deviations about logging the beginning of the red
light are noted (Figure 3-26 and Figure 3-28). All this issues require further investigation in order
to isolate the cause and obtain acceptable level of accuracy.
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3.4 Testing Detector and Other Faults

In order to make sure if all detectors work properly, the procedure for testing faulty detectors is
developed. The procedures will differ in accordance with the controller type, which means that
six procedures are made with small differences depending of the controller type.

First step in testing the detector faults is investigating if controllers report any detector faults.
Next, if there are no reported faults, the functionality of the detectors is checked while the
simulation is running. When vehicle passes over a detector, the actuation can be confirmed on
the appropriate controller screen. Few additional tests can also be done. The situation if the
detector that is not operational still can report the actuations, is checked by changing the detector
type from vehicle to pedestrian detector for example. If there are no actuations in that case, it
means that there are no false detections that can be reported. Second testing scenario could be the
constant call on a detector. If the call is present in the controller, not interrupted, and if controller
reports an error, that means the detection is working properly.

3.4.1 Testing for False Detections

To exclude the possibility of the false detections for all detectors on one intersection a simple test
will be used. The goal of this test is to change the detector setup so vehicles cannot activate the
detectors in VISSIM. When all detectors are changed, and if everything is set up correctly, the
screen for showing the detector activations on the controllers will not show any activation when
vehicles cross the detectors. If any detection is noted, that detection is false and the setup has to
be checked for the subject detector. To perform this type of test, it is necessary to change the
Activation options for all detectors in the subject network from All Vehicle Types to Pedestrian.
Steps for performing the test are provided below:

1.

©ooN kW

11.

When VISSIM file, CIDs and controllers are completely ready for starting HILS, find the
folder that contains the VISSIM file and other accompanying files for one intersection for
HILS

Copy the entire folder to another location and give it an appropriate name, for example
“Testing for false detections”. There the testing configuration will be set up.

Open the VISSIM file from the copied folder, which is to be tested

Double left-click on the first detector

Select the Activation card

Under the column Vehicle classes select “50 Pedestrian”

Click “OK”

Repeat for all the detectors in the subject network.

Save the VISSIM file

.Run the simulation from “VirtualCID.exe” application like when starting the HILS

simulation
Observe the controller display and beware for actuations
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Figure 3-29. Changing the detectors activation setup in VISSIM

The HILS simulation should be started from VirtualCID.exe by selecting the three files
(.inp, .layx and .txt) from the copied folder (e.g. “Testing for false detections”™), and start
observing the actuations noted by the controller on the controller display.

3.4.2 Testing for Actuation Interruptions — Stop Bar Detectors

To test if the detection from the VISSIM is recorded properly and constantly, a simple test is
created. The goal is to check if there are interruptions of a detection in VISSIM noted by the
controller in HILS testing setup. In other words, if the vehicle is constantly above the detector
that will create constant call that should not have any pauses. In order to create that scenario, an
additional signal controller (Type: Fixed time) should be made and it should have only one
signal group that will constantly have only red signal. All signal heads on the intersection should
be edited to follow the commands from the new Signal Controller inside VISSIM (labeled as
number 2) that should provide constant red signal. Steps for performing the test are provided
below:

1. When VISSIM file, CIDs and controllers are completely ready for starting HILS, find the
folder that contains the VISSIM file and other accompanying files for one intersection for
HILS

2. Copy the entire folder to another location and give it an appropriate name, for example
“Testing for stop-bar detection interruptions”. There the testing configuration will be set
up.

3. Open the VISSIM file from the copied folder, which is to be tested

Create the new Signal Controller by selecting the Signal Control tab in the menu bar

5. In the bottom part of the screen there will be only one Signal controller of type External

&
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Right click on the white surface and click “Add”.

Set the Number of Signal Controller (e.g. 2)

For type select Fixed time from drop down menu

Set the constant red signal by clicking the Edit Signal Control button and make the signal
plan with only one signal group and the constant red signal

10. Double left-click on the first signal head

11. Under SC drop-down menu select the number you have inserted for the “constant red)
signal controller (by default the next available number — probably 2)

© oo N

Vehicle Classes

Lane: 1 All Vehicle Types

10 Car

At 86363 # 0 Hov
sz o 0 T
Sgalgovp: 1 -] % Pedestrian

ike
Type: ’Cilculﬂr v] 61 Car

71 Hav

[T] Qrsignal group
SC

Signal group:

Rate of compliance: 10000 %
[] Discharge record active
[T Block signal
Amber speed:
Label

0.00| mph

Figure 3-30. Changing the signal heads to newly created constant red signal plan in VISSIM

12. Click OK

13. Repeat for all the signal heads on the intersection

14. Save the VISSIM file

15. Run the simulation from “VirtualCID.exe” application like when starting the HILS
simulation

16. Observe the controller display and monitor the actuations for stop line detectors (in the
provided file, the stop bar detectors are numerated from 1 to 8). When vehicles arrive and
place above the stop bar detectors then the call shall be noted in the controller. That call
should be constant and uninterrupted if the setup is done correctly.

17. If one waits long enough, even the advanced detectors (in the submitted files numeration
from 9 to 16) will be constantly occupied. The same observation like in the previous step
can be performed.
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Figure 3-31. Testing for actuation interruptions — stop bar detectors (constant red signal)

The HILS simulation should be started from VirtualCID.exe by selecting the three files
(.inp, .layx and .txt) from the copied folder (e.g. “Testing for stop-bar detection interruptions”),
and start observing the actuations noted by the controller on the controller display.

3.4.3 Testing for Actuation Interruptions — Advanced Detectors

If the examiner does not want to test stop-bar detectors but only advanced detectors or does not want to
wait until the queues of vehicles back up enough to cover all advanced detectors on all approaches, an
alternative method can be applied. Steps for performing the test are provided below:

1.

©ooN R W

When VISSIM file, CIDs and controllers are completely ready for starting HILS, find the
folder that contains the VISSIM file and other accompanying files for one intersection for
HILS

Copy the entire folder to another location and give it an appropriate name, for example
“Testing for advance detection interruptions”. There the testing configuration will be set
up.

Open the VISSIM file from the copied folder, which is to be tested

Create the new Signal Controller by selecting the Signal Control tab in the menu bar

In the bottom part of the screen there will be only one Signal controller of type External
Right click on the white surface and click “Add”.

Set the Number of Signal Controller (e.g. 2)

For type select Fixed time from drop down menu

Set the constant red signal by clicking the Edit Signal Control button and make the signal
plan with only one signal group and the constant red signal

10. Create new signal heads immediately downstream of all the advanced detectors
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11.
12.
13.
14.

15.

When creating each new signal head, select 2 (or other assigned number of “constant red”
signal plan) and click “OK”.

Repeat for all the advanced detectors on all approaches to the intersection

Save the VISSIM file

Run the simulation from “VirtualCID.exe” application like when starting the HILS
simulation

Observe the controller display and monitor the actuations for advanced detectors (in the
provided file, the stop bar detectors are numerated from 9 to 16). When vehicles arrive and
place above the stop bar detectors then the call shall be noted in the controller. That call
should be constant and uninterrupted if the setup is done correctly.

The HILS simulation from VirtualCID.exe should be started by selecting the three files (.inp, .layx and .txt)
from the copied folder (e.g. “Testing for advance detectors detection interruptions”), and start observing
the actuations noted by the controller on the controller display.

3.4.4 Intelight — Detectors Status Screen

In order to activate the screen needed for general check-up of the alarms and actuations
mentioned in all three tests, one must execute the following steps:

1.

2
3.
4

Press the keyboard button “2” - to enter Maxtime on Intelight controller

. Press number “1” — Status

Press number “4” — Detectors

. Press number “1” — to enter the vehicle detectors. If the alarm is active for some of the

detectors, the operator can check the type of alarm by pressing the “Esc” to go back to the
previous menu, and then press “2” to enter Vehicle detector alarms where type of Alarm
can be determined.

On the other hand, if there are no alarms active, stay in the step 4 (menu Vehicle
detectors with three rows: number of detector, active and Alarm).

If the current display is Vehicle detectors (path 1.4.1 described above), then the
simulation can be started.

While the simulation is running, observe the actuations in the row with the label Active.
When the detector detects the actuation, the number of the detector will appear (be
repeated) in the middle row right below the subject detection number.
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Figure 3-32. Intelight detector status screen

3.4.5 McCain — Detectors Status Screen

To activate the screen needed for general check-up of the alarms and actuations mentioned in all
three tests, one must execute the following steps:

1.

hown

© N o

Go back to the basic menu

Press number “4” — DETECTORS

Press number “3” — VEHICLE DETECTOR DIAGNOSTICS

Press the number of detector set to perform diagnostics (e.g. “1””) — Detector numbers are
provided in the first row and the alarms are provided in the following four rows.

Press the “ESC” three times to go back to the basic menu if no alarms are active.
Press “0” — STATUS

Press “4” — DETECTORS

Press “1” — VEHICLE DETECTORS

While the simulation is running, observe the actuations in the row with the label
ACTIVE. ‘X” mark in the row ACTIVE represents the actuation of the detector of the
number above (first row DET# contains numbers assigned to detectors)
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Figure 3-33. McCain detector status screen

3.4.6 Trafficware — Detectors Status Screen

To activate the screen needed for general check-up of the alarms and actuations mentioned in all
three tests, one must execute the following steps:

1.

gk~ own

Go back to the basic menu

Press the button “MAIN MENU” twice — to enter the Main menu

Press number “5” — Detectors

Press “7” — Status

Press “1” — VehDets 1-32 for accessing the display for the set of first 32 detectors (16
detectors in the files used for HILS testing)

If the third row “Veh Alarm” contains only dash lines
detectors

While the simulation is running, observe the actuations in the rows with the labels Veh
Field Call and Veh Call. “*” mark in that rows represents the actuation of the detector.
Position of the mark “*” denotes which detector is active.

(1313

there are no active alarms for
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Figure 3-34. Trafficware detector status screen

3.4.7 PEEK — Detectors Status Screen

To activate the screen needed for general check-up of the alarms and actuations mentioned in all
three tests, one must execute the following steps:

1.

No gk own

10.

Press “HME” - to go to the Home menu

Press the button “MNU” — to enter the Main menu

Press number “1” — STATUS

Press “1” — CONTROLLER

Press “5” — DETECTORS

Press “1” — VEHICLE DETECTOR STATUS

The Vehicle Detectors Status screens show the current state of all 64 vehicle detector and
8 pedestrian detector inputs. It also shows if any detectors that have been placed into a
“failed” state by the detection input diagnostics. An “X” under any detector number
indicates that that detector is either active or has been judged to have failed.

The number at the top of each column indicates the detector channel number. Use the
DWN key to see the status of detector inputs 33 through 64.

ACTIVE — An “X” means the controller is receiving a valid input on this Detector
channel.

FAILED — An “X” means that a failed condition has been detected on this channel. This
could mean that the detector has exceeded the time set for Max Presence (M), exceeded
the set counts per minute (E), and/or there is negative Channel Status reporting (E, S, L,
W or O).
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11. ALARM — A letter code here indicates a Detector Diagnostics Failure which can be any

of the following: exceeded the set counts per minute (E), exceeded the time set for Max
Presence (M), exceeded set minute limit of no detector activity (N), or Negative Channel
Status reporting from the Detector for one or more of the following conditions: O=Other
(Report of an undefined error; the detector has an error code different than industry
standard errors).

12. While the simulation is running, observe the actuations in the rows with the label

ACTIVE and. ‘X” mark in that rows represents the actuation of the detector. Position of
the mark “X” denotes which detector is active.

=0tk C=Coms: E=ErrCrt.s. M=MaxF » N=No
il o L SFteal Lanherl e

He:t.
t.ch

I

Figure 3-35. PEEK detector status screen

3.4.8 Econolite — Detectors Status Screen

To activate the screen needed for general check-up of the alarms and actuations mentioned in all
three tests, one must execute the following steps:

1.
2.

Press the button with the symbol of a house - Go back to the basic menu

Select Event Logs in the Status Bar — second icon from the left in the Status Bar (EKG
graph)

Press “Detector Events” on the right side — to view possible Detector alarms

Press Two Arrows icon right from the Event Logs in the Status Bar — Hardware
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Press “Detector” on the left side — Status for detectors 1-64 (16 detectors in the files used
for HILS testing)

While the simulation is running, observe the circular fields. “C” mark in that rows
represents the actuation of the detector. Numbers of the detectors are given on the left.

ﬁ S = oo

Hardware +/-

Controller Outputs

Controller Inputs

MMU

Term & Facility 1

Term & Facility 2

Detector Rack 1

Figure 3-36. Econolite detector status screen

3.4.9 Siemens — Detectors Status Screen

To activate the screen needed for general check-up of the alarms and actuations mentioned in all
three tests, one must execute the following steps:

1.

2.
3.
4

Press the “esc” button - to go to the Main Menu
Press “1” — ACTIVE STATUS
Press ‘6’ — DETECTORS to enter the DETECTOR STATUS
The Detector Status display allows the user to view the current detector status as
determined by the detector diagnostics. To view the status for Vehicle Detectors 17 and
higher, press button “b”
The status codes used on the Detector Status display include the following:
e Code 0 (ON LINE) - Denotes that the detector is operating within the parameters
established for diagnostic faults.
e Code 1 (MP) - Denotes that the detector failed the CU Maximum Presence
diagnostic.
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e Code 2 (NA) - Denotes that the detector failed the CU No Activity diagnostic.

e Code 3 (EC) - Denotes that the detector failed the CU Erratic Counts diagnostic.

e Code 4 (NS) - Denotes that the detector is assigned but: Detector Bus Interface
Unit (BIU) is enabled and Port 1 hardware is not installed. BIU is enabled, Port 1
hardware is installed and Port 1 is disabled. BIU is not enabled and a hardware
input is not available

e Code 5 (BIU) - Denotes that a response frame fault occurred for the BIU.

e Code 6 (LWD) - Denotes that the detector BIU channel status input for the
detector is OFF. This may indicate: The detector is NOT a TS 2 detector, a
detector failure occurred, a detector watchdog time-out occurred. Code 7 (LO).
Denotes that the detector reported an open loop fault to the detector BIU.

e Code 8 (LS) — Denotes that the detector reported a shorted loop fault to the
detector BIU.

e Code 9 (LC) — Denotes that the detector reported an excessive inductance change
fault to the detector BIU.
6. If none of the faults is active, press “esc’” to go one step back
7. Press “7” — INTERSECTION to enter the dialog screen for monitoring the detector
activations in real time
8. While the simulation is running, observe the row “V CALL”. “C” mark in that rows
represents the actuation of the detector.

Figure 3-37. Siemens detector status screen

106



3.5 User Manual for HILS Setup and Retrieval of High Resolution Data

3.5.1 Software Interface (Virtual CID) Between the Controllers and the VISSIM

VirtualCID software needs to be installed on the computer before any configuration of VISSIM
is done. After VirtualCID is installed, VISSIM needs to be adjusted to work with Trafficware
CID. To configure VISSIM to communicate with signal controller, one needs to make changes of
both VISSIM and VirtualCID files.

In VISSIM it is needed to set the controller Type to “External”. In order to do that:
1. Open Signal Control menu in VISSIM
2. Select Signal Controllers
3. Under Type select “External”

If all of the necessary detectors and signal heads, that will be used in the simulation runs, are
already set up in VISSIM, it is time to create a CID file. The CID file is created in Notepad and it
has to be placed in the same folder where the VISSIM input file (*.inpx) is located. Those
VISSIM files can be found in the folder Virtual CID FDOT Networks. Choose the folder “1
intersection FDOT” for experiments with only one intersection or folder “6 Intersections FDOT”
for the experiments with a (hypothetical) network of six intersections. The layout for CID files
is shown in the Figure 3-38 below:

WISS5IM setting [SC, 5G, Phase]
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1,6

10 n B B = o
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Ethernet =setting [5C, Port]

Figure 3-38. Virtual CID file example
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4. Controller/Group/Phase Settings in VISSIM
a. SC - Signal controller (Intersection used in VISSIM to correspond to a controller)
b. SG - Signal Group in VISSIM
c. Phase - Phase used in the controller (Configured controller — Cobalt, Siemens, PEEK,
McCain, Trafficware or Intelight)
5. Detector Settings in VISSIM

a. Detector -
Detectors
Select layout... Y = <Single List> -2EAR
Count: PortMo Mame | Lane @ Pos Length SC | Type
1 5-3 89.873 3.000/1 Standard
2 5-2 00,498 3.000/1 Standard
3 2-3 154,856 3.000/1 Standard
4 2-2 157.049 3.000/1 Standard
5 7-3 85.303 3.000/1 Standard
B 7-2 85.535 3.000/1 Standard

Figure 3-39. Detector number assigned to a phase of the same number

b. SC - Signal controller (Intersection used in VISSIM to correspond to a controller)
c. Phase - Phase used in controller (Configured controller — Cobalt, Siemens, PEEK,
McCain, Trafficware or Intelight)
6. Port Settings in VISSIM
a. SC - Signal controller (Intersection used in VISSIM to correspond to a controller)
b. Port - Communication port (Serial port RS232) on computer that is connected to a
controller over Trafficware CID.

Each controller is connected with the computer by using a separate serial port. To find out which
serial port is used for which controller, a user needs to connect Naztec TS2 Test Box software
and test each port by changing its number in testbox configuration file (“testbox.ini”).

In order to accomplish this open a testbox.ini file in Notepad and change the number of port in
the second row (shown in Figure 3-40 below). Disregard what is written in the first line, (e.g.
numbers of ports can take values higher than 8, this would just need to be set up when the port
numbers are assigned). The numbers of assigned ports can be found in Control Panel/Device
Manager under the Ports (COM & LPT) drop down menu. Numbers at the end of the USB Serial
Port names will be used for input into testbox.ini configuration file.

| testbox - Notepad El@
File Edit | Format | View Help

# 'Modify Line Below to Appropriate Communicatons Port 1 - 8°
PORT 15

Figure 3-40. Testbox configuration file

If the CID’s RS232 and SDLC indicators (on the Naztec TS2 Test Box) connected to the selected
controller, are flashing, the connection has been established. Every time a person wants to
connect to a different controller, he/she needs to change the port number and use the number
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which is assigned to that particular controller. The changes need to be made in the Testbox.ini
file (shown in Figure 3-40, row 2), but also in the Virtual CID file (the .txt document in the same
folder where VISSIM input file is stored), Figure 3-38, row 26, the second digit.

3.5.2 Checking the Connection with the Controller(s) — Test Box TS2

After establishing physical connection between the Trafficware CID and controller on one side
and a computer on the other side, a user can run communications between controller and
Trafficware CID. This is done by selecting the Communication tab, and choosing “TS2” under
the option Connect. If the communication works properly, green lights (RX & TX) will start
flashing on the front panel of the Trafficware CID hardware box, indicating that the
communication is established both through SDLC and RS 232 cables. In addition to the lights on
the hardware box, the Trafficware TS2 Test Box software will also show red, yellow and green
lights to acknowledge proper communications. After verifying that the communication between
CID and controller and computer works properly, the Trafficware TS2 Test Box software
(C:/Naztec TS2 Test Box) needs to be closed in order to enable the Virtual CID software to
establish a new connection between CID and controller and computer/VVISSIM software.

W T52/2070 Test Box - Port 1 | = JE-]
File Communication Setup Inputs About
123456786 90123456
Red: Lttt L LI L L L LT
LLLLLEL LR LELELEL L
Green: LL L L LS N LLLLLLL]
Phase On: I
Phase Next: [ [ [T [ ABCD
Phase Check: [ [ [T [ [ I [ Timing Plan: [ [ [ [ J g
Preempt: 0N Ring 1 Status: [ [ [
Spec Func: I Ring 2 Status: [ [ [ DETECTOR INPUT
Offset. [
TBC Aux: [ Auto Flash: I " = = N
FreefCoord.: v N i
3 /197 357 611
INPUT 4 (200 361 562
12345678 1 2 Relay Trans.: [ 5 1210 371 631
Phase Omit: [ [ [ [ [ [ [ [ | Stop Time: [~ Manual Ctrl: [ 6 221 381 54
Ped Omit: T Max [ Interval Adv: [ 7 12307 391 5651
Hold: [T Force Off: [ 1" Flash: [ 8 124 40 56 [
Ped Call: T Inhibit Max: [~ " Dim Enable: [ 9 25 4107 b7 [
Preempt: o Omit All: [ External Min: [ 10 [/ 26 [ 42 [ 68 [
Offset: i Red Rest: [ External Start: [ 11 271 431 63 [
Alarm: [ Red Recycle: [ [ TBC On: [ 12 (286 [ 44 60 [
Non Actuated: [ [ ABCD WRM: [ 1377291 451 61 [
Timing Plan: [ " " [ Local Flash: [ 14 7 30 [ 46 [ 62 [
n12314 Alt Seq [T MMU Flash: [ 15 1 31 [ 47 [ 63 [
Address: [ Test Input [ FreelCoord.: [ 16 [ 32 [ 48 | 64 [

Figure 3-41. Trafficware TS2 Test Box software
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3.5.3 Starting Up HILS

When both VISSIM file and CID file are configured, a user should open the “Virtual CID”
application (shown in Figure 3-42) on the Desktop with a double click or a right click and
selecting an option “Run as administrator”.

i Virtual CID = B K

Load File Controller SIM About

Welcome

Welcome to use the Vitual Connector

Figure 3-42. Virtual CID interface
After Virtual CID application is open:

6. Select “Load file” from VirtualCID tab menu, then select “VISSIM” to open a network (shown in
Figure 3-43).
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# | Virtual CID | (3]
Load File | Controller Sething 5IM  About
WISSIM

Welcome to use the Vitual Connector

Figure 3-43. Virtual CID “Load file” menu

7. Select multiple appropriate files for a network that you want to test. One needs to select a
*.txt containing Virtual CID configuration, an *.inpx file (VISSIM’s input file) and
* layx file (VISSIM’s file with extension .layx). Then click on “Open” (see Figure 3-44).
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=

Open
o
Ou | ., <« Corrected Glades RD Vissim Model - HILS » Corrected Glades Road VISSIM Model » - | +3 | | Search Corrected Glades Road ... O |
Organize = MNew folder =« 0 @
A Eavorites ‘nl Mame : Date modified Type Size
Bl Desktop .. glades c.d. current.results 5/16/2016 1:23 PM File folder
4 Downloads || _RBClLog 5/16/2016 1217 PM  Text Document 1 KB
1l Recent Places | __ b6 Intersection Test 4/19/2016 10:58 AM  Text Document 2KB
ﬂ glades c.d. current 5/16/201612:17 PM  Vissim input file 1,429 KB 1
4 Libraries || glades c.d. current.layx 5/16/201612:17 PM  LAYX File 58 KB
@ Documents
J? Music 2
[E5] Pictures
E Videos
) Computer
& osc)
a DATA (D)

£5 DVD RW Drive (E:
— CODEMETER (F:)

File name: "6 Intersection Test" "glades c.d. current” "glades c.d. current.layx"

~ [ vISSIM Files (ninp "Jayx ) +|

2 I Open |v"’ Cancel ]

Figure 3-44. Multiple CID file selection

8. Go back to the VirtualCID application and click on the “Controller” tab, then select “Naztec Test
Box” (shown in Figure 3-45).
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5 Virtwal D ==

Load File |Controller | Setting SIM  About
VISSIM Maztec Test Box

5 Ethenet
1 1 1 -
1 2 2 |=
1 4 4
1 5 5
1 [3 [
1 7 7
1 8 8
2 1 1 )
Detector 5C Fhase
44 5 5 -
45 [3 [3 o
46 5 5
47 [3 1
48 [3 1
49 6 4
50 [3 7
51 5 7 )

Update
Figure 3-45. Virtual CID “Controller” menu

9. Click on the button “Open” (shown in Figure 3-46)
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21 Virtual CID [E=E(EER (5=
Load File Controller Setting 5IM  About
Maztec Setting

5C Port

o | e e |
[ s T R I Y ]

| Open |I [ Update | [ Close

Figure 3-46. Virtual CID “Controller” menu

10. Select tab “SIM” from VirtualCID tab menu, then select “Start” to start the simulation (shown in
Figure 3-47).
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+ Vitual C0 =~
Load File Controller Setting | SIM | About
Maztec Setting Start

5C Porf  Stop
10 Stop and Save

(s B W I VR (S o]
[T R= I O I I Y]

[ OCpen | [ Update | [ Close

Figure 3-47. Virtual CID “SIM” menu

In order to proceed with the next steps, all of the controllers need to be configured and set up for
download of the logged data. Detailed explanations on how to set up six controllers from the
TERL approved-controller list can be found in the document “Manual for testing and verifying
retrieval of Signal Performance Measures” (delivered to TERL).

3.5.4 Run FTP/SCP Decode and Import for Controllers
To run the software for FTP and Decode & Import controllers:

1. Go to the computer Desktop of the FDOT server and find a folder named

“FTP_DECODE_IMPORT SOFTWARE”.
2. Open the folder and double click on “RunDecodeAndImport.exe” to run the application.
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Forml !EE
FTP And SCP

Select Contraller For FTP Run FTF For Selected Contraller

-

Fiun 5CP For Intelight Controller

Decode And Import

Cabalt Traffici are PEEK

Siemenz McCain Intelight

Figure 3-48. FTP and SCP high resolution data download

3. Select the drop down menu to select a particular controller or select “All” to run FTP
processes for all of the controllers.

4. After selecting desired controller(s), click “Run FTP For Selected Controller” button to
start FTP transfer of data files from the controller(s) to the server.

5. For Intelight controller click “Run SCP For Intelight Controller”.

Once the FTP process is finished, all of the high-resolution logs are copied in directory
“C:\temp\ControllerLogs\Logs” within a subfolder which is named after the controller ID (e.g.
3000). Each controller will have a unique 1D, which is specified in the controller configuration
step within Signal Performance Measure (SPM) configuration tool. After the FTP process is
finished one should check the files in this directory to ensure that the FTP transfer was
successful. If FTP transfer results in no files (or the files are very old; a rare outcome but
possible) one should check the communication between server and controller by pinging the
controller manually from the Command prompt window.

6. Decode and Import of Logged Data: Click on the button with a controller name to decode
controller’s logged data and import them into the SQL ASPMS database on the FDOT
server.

Once the data are decoded and imported to the ASPMS database they can be used to produce
High-Resolution Performance Measures on the FDOT Signal Performance Metrics website
(http://192.168.8.85/SignalPerformanceMetrics/). Currently, not all of the performance measures
(provided by the latest update from UDOT) can be accessed because VISSIM simulations and/or
controllers have not been configured to store all of the pedestrian, preemption and similar events.
However, such performance measures will be retrievable once those events are simulated in
VISSIM and transferred to the controllers’ logs. Basic performance measures, such as those
presented by Purdue Coordination Diagrams etc., are always accessible because they use logs of
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the basic signal operations events such as beginning of phases, end of phases, detector
actuations, etc. All of the available Performance metrics graphs are shown in the Appendix C of
the “Manual for testing and verifying retrieval of Signal Performance Measures”.

3.5.5 Configuration of the SPM Tool

SPM tool is used to configure detector data, IP address of the controller, signal ID and all the
other data that are used for creating signal performance measures/graphs. SPM configuration
needs to be done after the controller is installed and configured, which means that all the
information necessary for SPM configuration must be known: detectors need to be configured as
advanced, presence or stop bar detectors (with defined distance from the stop bars), phases need
to be set up, etc. After all the controller data are available one can start configuring each
intersection in the SPM tool. To configure an intersection (controller) in the SPM tool (Figure
3-49):

1. Open “SPMConfigurator” application

M 5PM Configuration Tool M=

000 : Test @ 5PM

000 : Fau @ Cobalt Signalth

1

3000 :

3001 : Fau @ Siemens Il::: Save Updates | Add New Signal I Delets Signal |
3002 : Fau @ PEEK

3003 Fau @ Tral‘ﬁq.'are Primary MNams Secondary Name IP Address

3004 : Fau @ McCain ITest I;M [13t91.173136

3005 : Fau @ Intelight

Latitude Longitude Reqgion
|a:.1cn29 |25.3?24 |1:—o:her vl

Controller Type Collaction Frequency
I vl I vl Add Detector | Import Event Logs |
Figure 3-49. SPM Configurator Tool interface

2. Press “Add New Signal” button

EN Add New Signal =]

SignallD

I Add Ancther Signal | Save and Close |
Primary Mame Secondary Name IP Address
Longitude Latitude Region

| | | £
Controller Type

hd

Figure 3-50. Add New Signal interface

3. Input Signal ID (number), Primary Name and Secondary Name (intersection name), IP
Address (IP address of the controller), Longitude and Latitude (intersection coordinates),
Region (where the intersection is located) and Controller Type (controller — Cobalt,
Siemens m50, etc.)

4. Press “Save and Close” button

117



Once these four steps are done a new controller is configured in the SPM tool and it should be
able to report various signal performance measures. If this is not the case, it should be checked
that detectors are configured properly in the controllers to support development of the Purdue
Coordination Diagrams. In order to configure detectors in the controller one needs to follow
instructions in the “Manual for testing and Verifying retrieval of Signal Performance Measures”,
which is already delivered to TERL.

3.6 Validation of Operations and Training in HILS Testing System

After the installation of the HILS testing system with all the components of hardware and
software necessary for successful testing, the FAU research team held the presentation and the
first training for the FDOT staff. Training and the validation of operations of HILS system are
continued after the initial installation. The FAU research team has already organized few online
meetings with the FDOT TERL staff in order to help the FDOT staff to go through all steps of
the procedure for HILS setup and high-resolution data retrieval. All the issues that appear during
that process are being addressed and the help is provided to the FDOT staff. Several more online
meetings are planned until the entire procedure is completed successfully.
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4 Definitions of Measures of Effectiveness Based on High-Resolution Controller

Many options for collecting data and interpreting the set of new performance measures became
possible with the introduction of high-resolution data logging capabilities into modern traffic
signal controllers. The benefits that this new feature can offer are highly valuable, so researchers,
practitioners, consultants and employees in public agencies can use it to improve the current state
of practice. Therefore, the companies that build traffic signal controllers, depending of the
characteristics of their traffic signal controller devices, integrated high-resolution data logging
into some of their devices.

Chapter 2 explains the existing signal performance measures already available in FDOT ASPMS
software. The following chapter presents the review of previous work conducted in this field.
Then, some additional performance measures and the modifications of the existing, together with
the necessary changes in the ASPMS software are presented in the Chapters 4 and 5.

Readiness for statewide implementation is elaborated in the Chapter 6, and the report is
concluded with a calibrated and validated VISSIM model. Corridor location, geometry and
signal timings are given together with the detailed instructions how to setup each controller for
creating Purdue Coordination Diagrams, to connect each of them with VISSIM by using
controller interface devices and how to manually setup the coordination in the controllers.

4.1 Existing Signal Performance Measures Available Through FDOT ASPMS Software

Currently it is possible to select among 12 performance measures in the FDOT ASPMS software.
Those performance measures can have various uses

Approach Delay

Displays the delay by showing the time between activations of a detector during the red and
when the phase turns green for the coordinated movements. This performance measure does not
include start-up delay, deceleration or queue lengths that surpass the detectors position. This
performance measure is useful delay per vehicle and delay per hour for each coordinated
approach. The values for approach volumes can be used for identification of the directional splits
and for determining what is the most appropriate time to close certain lanes for performing the
construction or maintenance.
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Figure 4-1. Approach volume
Approach Volume

Counts of the approaching vehicles obtained by detectors placed 350 ft to 400 ft. The detectors’
location before the beginning of the turning lanes makes turning movements counting
unavailable. The measured values of the volume per approach tends to be under the real values
under heavy traffic and in case when approaches have multiple lanes.
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Metric

Value

Total Volume

8,397

Peak Hour

00 AN - 5000 AM

Peak Hour Yolume

1458

FHF 0.923
Peak-Hour K-factor A
Maorthbound Total Volume 5,036

MNorthbound Peak Hour

00 AN - 5000 AM

Morthbound Peak Hour Volume

270

MNorthbound PHF 0.951
Morthbound Peak-Hour K-factor IS
MNorthbound Peak-Hour D-factor 0.626
Southbound Total Volume 3,361
Southbound Peak Hour 00 AR - 10:00 AR
Southbound Peak Hour Volume 214
Southbound PHF 1
Southbound Peak-Hour K-factor A
Southbound Peak-Hour D-factor 1.09

Metric Value
Total Volume 10,251

Peak Hour

1:20 AN - 2:20 AM

Peak Hour Volume

334

FHF 0.829
Peak-Hour K-factor A
Westbound Total Volume 7.745

Westbound Peak Hour

1:30 AN - 2:30 AM
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408

‘Westbound PHF 0579

wWestbhound Peak-Hour K-factor [
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Eastbound Total Volume 2,506

Eastbound Peak Hour 2:45 AR - 4:45 AR
Eastbound Peak Hour Volume 120

Eastbound PHF 1

Eastbound Peak-Hour K-factor M

Eastbound Peak-Hour D-factor 2.86

Figure 4-2. Approach volume (tabular)
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Arrivals on Red

This performance measure shows the percent of vehicles that arrived during the red signal and
the percentage of red time for each coordination pattern. On the graph, Y-axis is displaying the
volume in vehicles per hour, and the secondary Y -axis shows the percent of vehicles that arrive
on red. This metrics can help in isolating areas where the progression is not good enough.

Manday, March 35, 3076 TE00 AN Tomaday, March 33, 016 11:59 AN
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Figure 4-3. Arrivals on red

Purdue Coordination Diagram (PCD)

PCD is a diagram used to visualize the relation between the signal indications of the coordinated
phases and vehicle arrivals on cycle-by-cycle basis. For understanding the PCD it is necessary to
explain how the PCD is supposed to be read. Between the green and yellow lines, the phase is
green. Between the yellow and red lines, the phase is yellow, and below the green line the phase
is red. The long vertical red lines during the night hours when the main street is sitting in green
while side streets and left turns are being omitted. The short vertical red lines show skipping of
the side street, left turns or a late start of green for either of them.

Also few measures are included in the PCD diagram created by the ASPMS tool. Brief
explanation for each of them is provided below.

Arrivals on Green (AoG) — Shows the percent of vehicles arrived during the green signal
duration on the subject approach.

Green Time (GT) — the percent of green split time for the phase.

Platoon Ratio (PR) — numerical value that quantifies the quality of progression on an approach.
In fact, it is the ratio of the number of vehicles arriving during the green phase to the proportion
of the green interval of the total cycle.

PR = S x40G =2%£ @
gi GT
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HCM 2000 defines six types of arrival types based on the platoon ratio. Those types are given in
the Table 4-1 below:

Table 4-1. Arrival types based on platoon ratio

Arrival | Range of Platoon Ratio | Default Progression Quality
Type Value of PR

1 PR <0.50 0.333 Very poor

2 0.50 <PR<0.85 0.667 Unfavorable

3 0.85<PR<1.15 1.000 Random arrivals

4 1.15<PR <150 1.333 Favorable

5 1.50 < PR <2.00 1.667 Highly favorable

6 PR > 2.00 2.000 Exceptional

Fau Siemens Signal 3001 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday. March 29, 2016 11:53 AM

38% AoG

Free
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Figure 4-4. Purdue coordination diagram

Purdue Split Failure

A split failure is defined as termination of phase with a v/c ratio greater than 1.0, or in other
words terminating the green indication before all demand is serviced.

Pedestrian Delay

This measure represents time from a received pedestrian call to the start of the walk indication. It
uses controller high-resolution data to check when a pedestrian actuation event happens.
Pedestrian pushbuttons are not directly connected with ASPMS tool.

Preemption Details

This measure shows the preemption activations using controller high-resolution data. No
detectors are directly connected to ASPMS tool. The detectors are used just to trigger the
preemption activity in the controller and the adequate event number is logged.
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Purdue Phase Termination

These charts show how each phase is terminated when going from green to red indication. The
metrics will show if a gap-out, max-out, force-off or skip were the actual types of phase
termination. Gap-out indicates that not all programmed time is used by the subject phase. Max-
out and force-off both indicate that all programmed time was used, however force-off occurs
during the coordination while max-out occurs during the free operations. A skip means that the
phase was not activated. This performance measure helps to isolate the movements where split
times need to be adjusted. Additionally, this measure can help in identifying the issues with the
detectors (faulty detector cause constant max-outs for a certain phase).

Chart Legend
BN GzpOut M MaxOut EEE Force Off WM Unknown Termination Cause Wl Ped Activity

Fau Cobalt Signal 3000
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure 4-5. Purdue phase termination

Speed

The speeds are captured using the 10-foot wide Wavetronics radar detector placed 350 feet to
400 feet upstream of the intersection, then they are recorded and time-stamped. First 15 seconds
(or different time period is defined by user) after the initial green indication is not taken into
account due to the unrepresentative speeds at the beginning of green. The goal is to collect free
flow speed which are not affected by traffic signal timing, and therefore the initial period is
excluded. This performance measure is useful for modelling of coordination or special event
plans, to set yellow and all red durations, and also to identify when the speed is degraded to the
level when a retiming is necessary.

Split Monitor

This metrics shows the durations of green, yellow and red indications for various phases on the
intersection. The green color represents gap-outs, red color max-outs, blue is for force-offs and
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yellow show pedestrian activations. This metrics is helpful in determining the amount of time
each phase uses.

Fau Cobalt S1GH3000 Phase 2
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM
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Figure 4-6. Split monitor
Turning Movement Counts

This measure displays lane-by-lane volume per hour and total volume for each movement. Also
total volume, peak hour volume, peak hour factor and lane utilization factor are potential outputs
for this metrics. Lane-by-lane counts are necessary for this metrics.

Yellow and Red Actuations

Displays the events when vehicles crossed the intersection during the yellow or red indication for
the phase serving their movement. Like in the case of Turning Movement Counts, for this
measure Lane-by-lane count detection is necessary. For this and the previous measure, the
detectors after the stop bar need to be added.
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4.2 Literature Review of Previous Work

Real traffic signal control hardware is replacing the software control component of the
simulation platform and enhances the advantages of the hardware-in-the-loop traffic simulation
compared to software-only traffic simulation (Engelbrecht, 1999). A real time bus priority
algorithm was evaluated and tested during the development. System performed well, also
providing the researchers to identify problems that were not available during the design of the
algorithm. Hardware-in-the-loop simulation (HILS) would be beneficial to organizations,
universities, and all organizations who provide traffic solutions and design.

Analyze the application of hardware-in-the-loop simulation at diamond interchange is research
goal. Study showed that accuracy of traffic operations is improved using hardware-in the-loop
simulation by removing the inherent differences between emulated controllers and the actual
hardware (Koonce, 1999). PASSER 111-98, CORSIM simulation platform, and hardware-in-the-
loop simulation is used to evaluate traffic operations on diamond interchange. Three procedures
for interchange analysis was conducted and comparison of simulation and field result was
presented, showing that hardware-in-the loop simulation accurately estimated interchange
performance.

Extensive public and private sector efforts have been underway to try to develop traffic
responsive and adaptive control procedures (Bullock, 2000). SCATS (Sydney Coordinated
Adaptive Traffic System) and SCOOT (Split Cycle Offset Optimization Technique) are systems
that are internationally implemented. Vehicle detection setup is according to prescribed logic to
optimize Measure of Efficiency (MOEs). Even though computer power has reached a point
where network simulations can be performed on entire network, there is still no application that
will allow quantitative evaluation of the system performance so that system parameters can be
changed before field implementation. Bullock (2000) shows development of hardware-in-the-
loop simulation procedures, while presenting the possibilities that this type of equipment can be
used to help traffic engineering professionals. Controller Interface Devices (CID) allow
hardware-in-the-loop simulation to be feasible. Some of the features of hardware-in-the-loop
simulation are:

e Field equipment can be evaluated so that even before implementing in the field we know
is the equipment functional.

e Some of traditional simulation models do not have MOEs, but MOEs provided with
hardware-in-the-loop simulation can be used to evaluate adaptive signal control
performance.

e Experiments can be performed in laboratory which means that testing in live traffic
conditions can be avoided.

e Training of the traffic engineers can be done through hardware-in-the-loop simulation so
that engineers can have experience even before working in real life conditions.

e Hardware-in-the-loop simulation can help technician to resolve the issue with the
equipment.

Complex problems can be studied with digital computer simulations, especially when complexity
of the problem is large. Simulation is the best option to test operation and configuration of the
system before field implementation (Wells, 2001). Generic models can be used to represent
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controller simulations that can produce significant differences when compared with field results.
Hardware-in-the-loop simulations provide real-time communication between traffic controllers
and simulation, receiving the inputs from simulation, making decisions based on the inputs and
sending commands to activate device models in simulation. Wells presented an overview of the
hardware-in-the-loop simulation as well as software constraints for real-time hardware-in-the-
loop simulation. The importance of real-time hardware-in-the-loop simulation is that this system
allows traffic signal controller to interact with the computer simulation giving the opportunity to
improve the accuracy of simulations.

HILS consist from three modules: (I) detector emulation module, (2) internal controller
emulation module, and (3) micro-simulation module. Lee (2001) develop a microscopic
simulation model to evaluate proposed model, link by link with NETSIM. Conclusion was that
proposed model appropriately simulate traffic flows of the test network. Based on the detector
data, signal timings, cycle lengths and turning movement green times are procured.

Advanced features of traffic control signals are not present in macroscopic and microscopic
simulation packages which brought the need for developing cost effective procedure to evaluate
traffic signal control equipment (Bullock, 2004). Bullock (2004) presents motivation for using
hardware-in-the-loop simulation. Traffic engineers will have the possibility to test traffic signal
equipment in real time in laboratory, as opposed to testing the traffic signal controller or adaptive
controller algorithms on the street. The main goal is to extend the state of the practice, improve
fundamental technologies for implementing HILS systems and test real-time errors in the
simulation model. The framework and future practice can be concluded based on Bullock (2004)
study. Hardware-in-the-loop simulation applications references and development of standardized
Controller Interface Devices will be introduced. The issue could be the intellectual property and
real-time software and hardware engineering that are developed and used by different controller
vendors.

Nontraditional technologies as well as adaptive signal control are implemented in an effort to
reduce congestion, vehicle delays, and reduce signal-retiming cost. Hunter (2010) conducted the
comparison of adaptive signal control implementation and optimized time-of-day (TOD)
controls. Based on the implementation of adaptive signal control on an 11-intersection section of
Cobb Parkway in Cobb County, Georgia. Hunter (2010) showed different behavior than the
adaptive signal control system installed in the field during the AM period. Overall, findings for
the tested adaptive system showed faster responsiveness to changes in traffic demand. Adaptive
system and TOD controls had similar results when looking on peak period of traffic demand,
while adaptive system showed better adaptability to off-peak traffic demand periods.

Day (2010) discussed two tools for assisting engineer in obtaining arterial offsets. First tool is
Purdue Coordination Diagram (PCD) and second is arterial travel time measurement by vehicle
reidentification via address matching by Bluetooth media access control (Day, 2010). Evaluation
of tools is based on obtaining offsets for before-and-after comparison of an offset tuning. Over
the PCDs changes after the implementation were used to evaluate impact on arterial. Prediction
was that improvements will be from 52% of Percent On Green (POG) to 62% while actual was
64% - 65%. Travel time improved 30% on NB while SB were not affected by offset changes.

Microscopic and macroscopic simulations are important for evaluating and analyzing new traffic
signal methods. Methods for configuring traffic signals are different because of vendor privacy
and algorithms, thus it is hard to use software simulations to perform evaluations. The hardware-
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in-the-loop simulation platform is used to perform microscopic simulations to efficiently
evaluate performance of various signal controllers. Also, compatibility issue with different
controllers is present when talking about hardware-in-the-loop simulation. Method for setting up
multi-intersection traffic signal control is presented by Ren (2014). His conclusion is that
hardware-in-the-loop simulation can operate with different signal controllers, but also can be
implemented and evaluated for multi-intersection setup.

4.3 Additional Performance Measures Based on Existing High Resolution Enumerations

Part of this study is also an investigation about potential performance measures that could be
added to the group of the existing ones with the goal of depicting the quality of signal
performance. The condition that must be met is that the existing high-resolution event logs and
their enumeration needs to be used.

Previous studies (Stevanovic et al., 2015) showed that AoG should not be used as a sole
performance measure to compare different traffic signal strategies because it does not provide
the information how efficiently is the assigned green time being used. To provide a more
comprehensive overview of the traffic progression, AoG should be combined with GT and cycle
length. Also a simplified version of Approach delay calculated by current methodology using
high-resolution data, underestimates the true average approach delay.

With that in mind, the development of a new high-resolution performance measure named
Average Arrivals on Green Ratio (AAOGR) and the modification of the Approach delay (AD)
calculation are suggested.

Average Arrivals on Green Ratio

AAOGR is a relation similar to the PR because it takes into account the variability of the cycle
length and duration of green time on a cycle-by-cycle basis. That makes it practical for using
when cycle lengths are often changing (for example adaptive traffic control). AAOGR actually
denotes an average percentage of vehicles arriving during green signal indication per second of
average green time.

How the AAOGR is calculated? Number of vehicles passing on green (V) is calculated for each
cycle C;, and was divided by the number of vehicles during each cycle on the same approach
(V). In such a way, cyclical values were averaged for the entire peak period (T = YN, C;). In
addition, the variability of green time (g;) and cycle length (C;) were also taken into account.
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Figure 4-7. Calculation of AAOGR and PR

AAOGR is computed similarly to Platoon Ratio (PR), whose mathematical derivation is also
shown in Figure 4-7 above. In order to compare AAOGR and PR in the most simplistic/basic
case, these two PMs are derived for a fixed-time signal control strategy, where cycle length and
green times were constant. Derivation of AAOGR and PR in such a case shows that the PR
actually represents a product of AAOGR and cycle length. In a more complex case, when cycle
length and green time vary per cycle (as in the case when adaptive traffic control is used), the
AAORG represents much better measure of progression compared to PR, because PR does not
take in consideration cycle length. To sum up, the AAOGR represents a percentage of vehicles
(out of total number) that have passed through the intersection per a second of green time.
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Figure 4-8. Derivation of the AAOGR and PR on the example of fixed-time traffic control

Finally, AoG as a performance measure cannot be straightforwardly used to compare various
traffic signal alternatives, because it does not offer the information how efficiently is the assigned
green time used by an arriving platoon. PR is a better measure, but it also does not consider
duration of a cycle length. A signal operating at a higher cycle, could be less efficient than the one
with lower cycle and the same GT and AoG. AAOGR includes the needed parameters (percentage
of green time and cycle length), and displays an unambiguous picture of how efficient is the
progression of a platoon through the intersection. Such a measure can be used for comparison of
adaptive and non-adaptive systems but also for comparison of efficiency of traffic platoons at
signals from various network partitions or corridors. That enables the staff to use a common
measure of traffic progression.

Approach Delay modification

Why a modification in the approach delay calculation is suggested? Average delay times
computed by the current methodology did not show good match with average delay results
obtained from simulation. A delay for a vehicle arriving on red is calculated as the difference
between the departure time during the next green and the time when a vehicle arrived at the stop
line. The modification for the calculation of the AD is that an approximate position of the vehicle
in the queue and the queue discharge rate are used in that process. If a vehicle is on the first place
in the queue, it would leave at the beginning of green indication (plus two seconds of startup
delay). Otherwise, if there were vehicles in the queue, the delay is increased by the time needed
to discharge the queue, once the signal turns green. Discharge rate is based on the
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recommendations from Greenshields et al., (1947), according to whom the first five headways
are: 3.8, 3.1, 2.7, 2.4 and 2.2 seconds. After the fifth vehicle, the headways level out at 2.1
seconds. The following symbols were used in algorithm applied in the microsimulation
environment:

R - Number of Random Seeds

P - Number of Cycles for the given Random Seed and approach

Vn - Number of vehicles for the given Random Seed

r - Duration of red time for Cycle for the given Random Seed and approach

g - Duration of green time for Cycle for the given Random Seed and approach

a - Duration of amber time for Cycle for the given Random Seed and approach

t9- Beginning of green time within Cycle for the given Random Seed and approach
t? - Beginning of amber time within Cycle for the given Random Seed and approach
t" - Beginning of red time within Cycle for the given Random Seed and approach

C - Duration of Cycle for the given Random Seed and approach

L - Distance from detector to the stop line for the given approach

S - Speed limit at for the given approach

t — Simulation time when vehicle is detected on detector for the given Random Seed and
approach

t' - Simulation time when vehicle is projected to be at the stop line for the given Random Seed
and approach

z - Number of vehicles in queue for the given approach

D - Delay for given Random Seed and approach

Vg - Number of vehicles arriving on green during the cycle for the given Random Seed
and approach

V¢ -Total number of vehicles during the cycle for the given Random Seed and approach

AAOGR - Average Arrivals on Green Ratio
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Figure 4-9. The pseudo code for calculation of AAOGR and modified approach delay (Dn)
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This method for calculating approach delay that considers the potential queues that can form
during the red signal indication provides better match to the values of delays provided by
microsimulation software (Dakic et al. 2015). When derived approach delays were compared to
those from a simulation model, the results were similar enough. AD derived from high-resolution
simulation data matches VISSIM’s own approach delay pretty well. The model is quite reliable
(R? is around 90%) and accurate (less than 4% error). The currently used AD models based on
high-resolution data cannot assess the delay caused by vehicles behind the detectors but the
findings show that delay of vehicles that can fit between detectors and stop lines can be projected
fairly well.
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Figure 4-10. Average delay from simulation and proposed methodology

To test applicability of the formula for new AD, the same approach on the field data from UDOT
was applied. Five intersections in Utah were chosen and both, NB and SB directions were observed.
The relationship between high-resolution approach delay calculated by current UDOT’s AD model
and high-resolution AD delay obtained by discharge rate-based model is presented in Figure 4-11
below. Findings from the experiments show that:
e Proposed modified AD model can be implemented on the field data
e Current UDOT methodology seems to underestimate delays by around 45%, when
compared to discharge rate-based AD model. Strong coefficient of determination (R? is
90%) again shows strong reliability of this linear relationship.
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Figure 4-11. Average delay per vehicle from existing and newly proposed methodology

Both new models (for AAOGR and AD) are applicable for the field data and the results has shown
that they can be successfully implemented in the field conditions.
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The overview of currently addressed performance measures and the additional ones for the future
usage is provided below.

Table 4 2. Possible performance measures and their status in the project (continued)

Possible to Not
Num. MOE Addressed | address in Comments
future addressed
. Can it be obtained using
1 OD Volume Matrix X TMC?
9 Unique ID Match Travel X Requires MAC address or
Time AVL devices
3 GPS Travel Time X Requires GPS data
4 Travel Time Reliability X
Investigate after
5 Speed X configuring speed
detectors in the controller
6 Congestion Hours X Based on speed
measurements
. Comparing the total
7 \O/Ezl'fplzntc);temr X duration of activations
against total time
Comparing the total
8 Green Occupancy Ratio X durgtlon of act!vatlons
against green time for
subject
Vehicle Volume per
9 X
Approach
10 | Average Daily Traffic X Po_53|ble to calculate by
using approach volumes
11 | Peak Hour Volume X
12 | HCM Vehicle Delay X
13 | Approach Delay X
14 Estimated Queue X By using advanced
Length detectors
15 | Effective Cycle Length X
16 Split Monitor (Green X
Time Distribution)
17 | Green-to-Cycle Ratio X
. Volume is being collected,
18 Volume-to-Capacity X the capacity negds to be
Ratio
calculated.
19 | Estimated Split Failures X
20 | Recurring Split Failures X
91 U_nderutilized Green X
Time
Investigate a possibility to
22 | Lost Time X place detectors and

measure the lost time
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Table 4 2. Possible performance measures and their status in the project (continued)

Possible to Not
Num. MOE Addressed | address in addressed Comments
future
93 Co_rrectable Split X
Failures
24 | Number of Stops X
25 | Percent on Green AoG X
. Defined by value of
26 | Arrival Type X Platoon Ratio
27 | Time-Space Diagram X
High Res. Flow and
28 Phase Ind. Diagram X
Modeled Average
29 Cyclic Flow Profile X
Observed Average
30 Cyclic Flow Profile X
It could be possible in the
. . simulation but hardly in
31 \T/r';t.‘;g{;mbe Vehicle X | the field with the existing
J y high-resolution data that is
being collected.
32 | Temp. Oversaturation X Work of H. Wu and H Liu
Severity Index
33 Spatla}l Oversaturation X
Severity Index
Permitted Movement . .
34 Conflict/Gap headway X Require extensive
35 | Arrivals on red X
36 | Pedestrian Delay X Needs to be configured in
the controllers.
. . Needs to be configured in
37 | Preemption details X the controllers.
38 Purdu_e Phase X
Termination
39 PL_erue Coordination X
Diagram
N Needs to be configured in
40 | Purdue Split Failure X SPM tool.
41 | Split Monitor X
42 Turning movement X Need to add detectors after
counts the stop bar and then test.
43 Yellow and Red X Need to add detectors after
actuations the stop bar and then test.
44 | AAOGR X Proposed new
performance measure
45 | Modified AD X Modified existing

performance measure
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4.4 Potential Changes in the FDOT ASPMS Software

For the introduction of the proposed performance measures (AAOGR and modified AD), minor
changes are needed because the majority of the necessary data is already being collected and
processed in the current methodology. The changes require following actions. The data about
number and duration of the cycles needs to be derived as also the data about number of vehicles
in the queue for the subject approach. Appropriate changes in the source code and interface
would be necessary. Potentially, the proposed measures do not need to replace the existing
measures, yet could be used as supplement. In that case the agency staff can have wider spectrum
of metrics for evaluating the traffic signal operations.

4.5 Statewide Implementation of FDOT ASPMS Software

The decision about suitability of FDOT’s ASPMS software tool for statewide implementation
depends on many factors. In order for some software to be accepted and included in regular
operations on a state level, extensive testing needs to be performed.

For establishing the framework for this study and the thorough testing of the high-resolution data
collection, and deriving various performance measures, six different controllers from six vendors
have been used. The table with the information about the used controllers is provided below:

Table 4-3. Controllers used for the HILS setup

Vendor Controller Name Software Name Software version
Econolite Cobalt Cobalt 32.63.00
Siemens m50 SEPAC 3.52

PEEK ATC-1000 GreenWave 03.019.3359
Trafficware ATC 900 76.12H Build 4486
McCain ATC eX OMNI 1.6.3

Intelight Model 2070-LDX MaxTime 1.9.2 (#268)

The ASPMS software and the entire HILS setup are tested on two units of each type from the
Table 4-3. All controllers and the complete framework were functional for any controller type. It
would be beneficial if the functionalities of ASPMS software can be successfully used for third
party controllers.

Currently, the ASPMS software is set up to work with microsimulation software where the high-
resolution data logs are downloaded manually, per request. For real systems connected with the
controllers on the field, executable tasks should be defined so controllers can be regularly
contacted, and the data uploaded or downloaded. This is a necessary modification of the existing
test setup that should be performed so the ASPMS can work in real field and not microsimulation
environment.

Finally, the ASPMS software can be considered ready and suitable for statewide implementation
because it has been shown that the setup works at least with one version of the controllers from
six different vendors on FDOT TERL list.
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4.6 VISSIM Model

Test bed network model used for this project consists of a 3.3 mi long urban arterial corridor
with 12 intersections on Glades Road in Boca Raton, FL. This network was chosen due to
proximity to Florida Atlantic University (FAU) which makes it easier to examine real street
conditions compared to simulation. Network model is part of signal optimization evaluation that
was done in cooperation with the City of Boca Raton, FL (Stevanovic, 2012). Throughout this
chapter, location of the corridor will be described as well as: geometry of intersections that will
be used for HILS, traffic conditions and signal timings that are used for comparison TOD with
real traffic controller hardware.

4.6.1 Corridor Description

The simulation network model for the Glades Road corridor in Boca Raton, Florida consists of
12 signalized intersections, from N Dixie Hwy to St Andrews Blvd. This segment of Glades
Road is 3.3 mi long, crossing 1-95 and has ramps to 1-95 included in observed segment, while to
the further West there is connection to Florida Turnpike which means that corridor in AM peak
and PM peak is congested. Glades Road is also very important to Florida Atlantic University
because of the connection to 1-95 and Florida Turnpike due to large number of students and
employees who do not live in Boca Raton. Figure 4-12. shows where studied corridor is located
compared to FAU, 1-95 and
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Figure 4-12. Location of Glades Rd

The 12 intersections that will be studied are shown in Figure 4-13 and Figure 4-14. as follows:

e Glades Rd — N Dixie Hwy (Intersection 1)
e Glades Rd — Boca Raton Blvd (Intersection 2)
e Glades Rd — NW 4th Ave (Intersection 3)
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e Glades Rd — FAU Blvd (Intersection 4)
o Glades Rd — NW 10th Avenue (Intersection 5)
o Glades Rd — Airport Rd (Intersection 6)
e Glades Rd — 1-95 NB (Intersection 7)
e Glades Rd - 1-95 SB (Intersection 8)
e Glades Rd — NW Executive Center (Intersection 9)
e Glades Rd — Butts Rd (Intersection 10)
e Glades Rd — Town Center (Intersection 11)
e Glades Rd — St Andrews Blvd (Intersection 12)
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Figure 4-13. Overview of the intersections 1-6 on Glades Rd
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Figure 4-14. Overview of the intersections 7-12 on Glades Rd

4.6.2 Signal Timings

The portion of Glades Road used for this study is mostly three-lanes wide, although there are
places where the approach to the intersection can be even six-lanes given left and right pocket
lanes. Speed limit through-out the studied corridor is 45 miles per hour (mph). There are some
un-signalized intersections or access points present on studied corridor.

Traffic volumes used in this study are collected by City of Boca Raton to identify AM and PM
peak of the day where PM peak was found to be from 3:30 PM to 6:30 PM. Furthermore, turning
movement counts were collected observing video recordings from field at intersections.

Signal timing implementation was done based on the traffic volume and travel times data
collected during Tuesdays, Wednesdays and Thursdays in 2010 under fair weather conditions
(Stevanovic, 2012). Travel times are obtained from GPS units, where students were hired to
collect travel times along Glades Road. Signal timings for real signal controllers are taken from
calibrated and validated RBC setup in VISSIM network. First six intersections are chosen from
Glades Rd — N Dixie Hwy to Glades Rd — Airport Rd for HILS setup. Table 4-4 to Table 4-9
show the basic signal timings for real traffic signal controllers in HILS.
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Table 4-4. Basic signal timings for Glades Rd - N Dixie Hwy for PEEK controller

Basic

SG Number 1 2 3 4 g 6 7 8
SG Name

Min Green 5 20 12 5 20 5 12
Veh Extension 3.5 4 4 4 4 4 4 4
Max 1 40 80 60 40 80 30 40
Yellow 4.5 4.5 4.5 4.5 4.5 45 45
Red Clearance 1.9 25 2.6 2 25 2.6 2.6

Table 4-5. Basic signal timing for Glades Rd - Boca Raton Blvd for Trafficware controller

SG Number 1 2 3 4 = 6 7 8
SG Name

Min Green 5 18 12 5 18 5 12
Veh Extension 2 2 2 2 4 2 2 2
Max 1 30 60 60 25 70 25 40
Yellow 4 45 45 45 45 4 45
Red Clearance 2 23 2.4 2.3 253 23 2.4

Table 4-6. Basic signal timing for Glades Rd — NW 4™ Ave for Siemens controller

SG Number 1 2 3 4 5 6 7 8
SG Name

Min Green 7 18 O 12 5 18 5 12
Veh Extension 25 2 2 2 2 2 2 2
Max 1 48 60 30 45 35 65 25 50
Yellow 45 45 4 45 45 45 4 45
Red Clearance 2.4 2. 24 3 2.1 21 24 3

Table 4-7. Basic signal timing for Glades Rd — FAU Blvd for Econolite controller

SG Number 1 2 B 4 5 6 7 8
SG Name

Min Green 5 18 12 5 18 5 12
Veh Extension 2 2 33 2 2 2 2 2
Max 1 30 50 70 20 60 20 50
Yellow 4 45 45 4 4.5 4 45
Red Clearance 2.6 2 2.5 2.1 2 1.5 25

Table 4-8. Basic signal timing for Glades Rd — NW 10" Avenue for Intelight controller

SG Number 1 2 3 4 (3] 6 7 8
SG Name

Min Green 7 18 5 12 5 18 5 12
Veh Extension 35 2 2 2 2 2 2 2
Max 1 50 70 30 45 20 80 30 45
Yellow 4 4.5 4 45 4 4.5 4 45
Red Clearance 3.1 2.3 2.3 29 2.8 2.3 2.3 2.9
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Table 4-9. Basic signal timing for Glades Rd — Airport Rd for McCain controller

SG Number
SG Name

Min Green
Veh Extension

Max

1

Yellow
Red Clearance

1

2

3 d 5
5 12 7
2 2 2
25 45 25
4 4 4
2 2 2

10

7 8
18 5

2 2
100 40

4 4

2 2

35

The remaining intersections are controlled by Ring Barrier Controllers defined in VISSIM
microsimulation software according to the data from the field.

Configuration of the controllers is done based on the basic timings (timings taken from RBC
VISSIM configuration), splits and cycle lengths. Other features in the controller needed to be

changed for coordination setup. Only part that is changed in HILS setups versus RBC setup to
test manual coordination are offsets on each intersection. Intersections in VISSIM model are not
changed, meaning the RBC signal timings and coordination setup stayed the same as in original

RBC VISSIM model. Table 4-10 show intersection offsets, splits and cycle length for RBC

VISSIM virtual controllers.

Table 4-10. Signal timings for the six intersections operated by hardware controllers

Intesection Cyck Length| 150 Sphts _
] Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 | Phase 7 | Phase 8
Glades Rd -
N Dixie Hwy Offset 56 32 46 X 72 20 58 22 50
Intesection Cycle Lenath| 160 Splits
Glades Rd - Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 | Phase 7 | Phase 8
BocaRaton | (5 ¢ 26 28 60 22 50 20 68 20 52
Blvd
Intesection Cycle Length| 160 Splits
Glades Rd - Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 | Phase 7 | Phase 8
NW dth Offset 24 30 65 X 65 21 74 20 45
Avenue
Intesection Cycle Length| 160 Splits
Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 | Phase 7 | Phase 8
Glades Rd -
FAU Blvd Offset 34 20 79 X 6l 30 69 23 38
Intesection Cyck Length| 160 Splits
Glades Rd - Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 | Phase 7 | Phase 8
NW10th Offset 58 29 68 15 48 18 79 16 50
Ave
Intesection Cyck Length| 180 Splits
Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | Phase 6 | Phase 7 | Phase 8
Glades Rd -
Airport Rd Offset 90 30 89 16 45 16 103 43 18
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4.6.3 Intersections Geometry

HILS controllers used for simulation need to be configured based on the data available in
VISSIM model. VISSIM model is created to represent real field geometry. Data from the model
is validated and calibrated for PM peak. Each HILS controller needs to have same phase setup as
the field has, data from the field is used to configure real traffic signal controllers. Geometry is
important part of the VISSIM configuration.

Glades Rd — N Dixie Hwy (Intersection 1 — PEEK controller — see Figure 4-15)

The Glades Road and N Dixie Hwy intersection has four approaches and all of them are
signalized. The north approach has four lanes of which two lanes are trough movement, one right
turn pocket lane of approximately 450 ft. and one is left turn lane. The east approach has five
lanes from which three are trough movement, one is right pocket turn lane of approximately 300 ft.
and one left pocket turn lane of approximately 400 ft. The south approach has three lanes from which
one is through movement, one right turn lane and one left pocket turn lane of approximately 150 ft.
The west approach has four lanes from which three are trough movement, one of through movement
lane is also right turn lane and one left pocket turn lane of approximately 320 ft.

Figure 4-15. Geometry of Glades Rd - N Dixie Hwy for PEEK controller

Glades Rd — Boca Raton Blvd (Intersection 2 — Trafficware controller — see Figure 4-16)

The Glades Rd — Boca Raton Blvd intersection has four approaches and all of them are
signalized. The north approach has four lanes of which two lanes are through movement, one
right turn pocket lane of approximately 410 ft. and one is left turn lane. The east approach has
five lanes from which three are through movement, one is right pocket turn lane of
approximately 365 ft. and one left pocket turn lane of approximately 400 ft. The south approach
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has three lanes from which two are through movement, one of trough movement lane is also
right turn lane and one left pocket turn lane of approximately 240 ft. The west approach has six
lanes from which three are through movement one is right pocket turn lane of approximately 260
ft. and two left pocket turn lanes of approximately 550 ft.

Figure 4-16. Geometry of Glades Rd — Boca Raton Blvd for Trafficware controller
Glades Rd — NW 4th Ave (Intersection 3 — Siemens controller — see Figure 4-17)

The Glades Rd — NW 4th Ave intersection has four approaches and all of them are signalized.
The north approach has three lanes of which one lane is through movement, one right turn pocket
lane of approximately 250 ft. and one is left turn pocket lane of approximately 245 ft. The east
approach has four lanes from which three are through movement, one of trough movement lane
is also right turn lane and one left pocket turn lane of approximately 320 ft. The south approach has
three lanes from which two are through movement, one of trough movement lane is also right turn
lane and one left pocket turn lane of approximately 270 ft. The west approach has four lanes from
which three are through movement, one of through movement lane is also right turn lane and one left
pocket turn lane of approximately 420 ft.
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Figure 4-17. Geometry of Glades Rd — NW 4™ Ave for Siemens controller

Glades Rd — FAU Blvd (Intersection 4 — Econolite controller — see Figure 4-18)

The Glades Rd — FAU Blvd intersection has four approaches and all of them are signalized. The
north approach has three lanes of which two lanes are through movement and one left turn
pocket lane of approximately 340 ft., while right turn is done un-signalized connects to main
direction. The east approach has six lanes from which three are through movement, one right
pocket turn lane that is un-signalized connects to main direction and two left pocket turn lanes of
approximately 530 ft. The south approach has four lanes from which two are through movement,
one right pocket turn lane of approximately 250 ft. and one left pocket turn lane of
approximately 250 ft. West approach has six lanes from which three are through movement, one
right pocket turn lane that is un-signalized connects to main direction of approximate length 400
ft. and two left pocket turn lane of approximately 430 ft.
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Figure 4-18. Geometry of Glades Rd — FAU Blvd for Econolite controller

Glades Rd — NW 10th Avenue (Intersection 5 — Intelight controller — see Figure 4-19)

The Glades Rd — NW 10th Avenue intersection has four approaches and all of them are
signalized. The north approach has three lanes of which two lanes are through movement, one is
left turn pocket lane of approximately 260 ft., while right turn is done un-signalized and connects
to main direction. The east approach has five lanes from which three are through movement, one
right pocket turn lane that is un-signalized connects to main direction and one left pocket turn
lane of approximately 220 ft. The south approach has three lanes from which one is through
movement, one right turn lane and one left pocket turn lane of approximately 180 ft. The west
approach has five lanes from which three are through movement, one of through movement lane
is also right turn lane and two left pocket turn lanes of approximately 740 ft.
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Figure 4-19. Geometry of Glades Rd — NW 10" Avenue for Intelight controller

Glades Rd — Airport Rd (Intersection 6 — McCain controller — see Figure 4-20)

The Glades Rd — Airport Rd intersection has four approaches and all of them are signalized. The
north approach has four lanes of which one lane is through movement, one is left turn pocket
lane of approximately 375 ft., while right turn is done as pocket signalized lane of approximately
670 ft. The east approach has five lanes from which three are through movement, one right
pocket turn lane of approximately 340 ft. and one left pocket turn lane of approximately 340 ft.
The south approach has four lanes from which one is through movement, one right turn lane and
two left pocket turn lanes of approximately 300 ft. The west approach has six lanes from which
three are through movement, one right pocket turn lane of approximately 345 ft. and two left pocket
turn lanes of approximately 410 ft.
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Figure 4-20. Geometry of Glades Rd — Airport Rd for McCain controller
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4.6.4 Controller Detector Setup for Purdue Coordination Diagram

To produce Purdue Coordination Diagrams (PCD) for coordination assessment, advanced
detectors need to be setup in each controller so that inputs from VISSIM can be recorded and
later extracted for PCDs. Advanced detectors are positioned 330 ft. from the stop line so that
arrivals on green can be calculated correctly. Only through movement on Glades Road has
advanced detectors, side roads are not taken into consideration in this study. For a large part of
corridor, the number of advanced detectors per intersection is six, three in each direction. Each
controller has different advanced detector setup and because that controller manual is needed to
setup the detectors. Besides advanced detectors, presence detectors also need to be configured, but
the explanation on presence detector configuration is not part of this chapter.

4.6.4.1 PEEK Advanced Detector Setup

Storage of High Resolution Data files on PEEK controller needs to be done manually trough
display on controller. To enable storage of High Resolution Data files, the following steps are
required:

1. Press “MNU” button

2. Press number “4” — Logs

3. Press number “3” — Advanced Controller Log
4. Press number “1”” — Setup Logging Options
5. Enable Advanced Logging (X)

6. Enable necessary logs for High Resolution Data storage (see Figure 4-21)

------------

MOND. oo p

Figure 4-21. Advanced Cu log setup interface

After High Resolution Data storage is enabled it is necessary to setup detectors so that they can
be stored in the High Resolution Data files. Detector setup for High Resolution Data storing is
done through 7 steps:

1. Press “MNU” button

2. Press number “2” — Programming
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3. Press number “5” — Detectors

4. Press number “1” — Vehicle Detector Options

5. Enable Detectors Call (For High Resolution Data storing)

6. Enable Detectors Occupancy (Only High Resolution Data detectors)

7. Enable Detectors Volume (Only High Resolution Data detectors — see Figure 4-22)
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Figure 4-22. Vehicle detector options interface

Storage for detectors 1-8 is done by default because of the mapping of the I/O module. Because
detectors 8-16 also need to be stored in High Resolution Data files, that mapping needs to be
changed. First we need to check which inputs do we need to change and that is done through
Input Outputs Pin Status screen. Navigate to Input Outputs Pin Status screen:

1. Press “MNU” button

2. Press number “1” — Status

3. Press number “2” — Input/Outputs/Port 1

4. Press number “4” — Input Outputs Pin Status

5. Change pages to locate detector actuation (write down which Pin and Function is activated
when detector is activated — see Figure 4-23)
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1.2.4 INPUTS OUTPUTS PIN STATUS PGLOFS
DEV,TS2 MSA CONN (Rctive)

Fin Function State
MSHE-A : Fault Monitor [OTx
MSA-B t DC+ (240 [x]
MSA-C : Unltade Monitor L0
MSR-D : P ase ed Driver EO]x
MSA-E : ase WLE Driver ()
MSA-F : Driver [0]
MSA-G : Phase 2 DHLK Driver [0lx
MSA-H : Phase 2 Ped Clr Drur L[0]
MSE-J : Phase 2 MWalk Driver [0O1]
MSE-K : Det Channel Z Call [I]
MSAE-L : Pedestrian Det 2 LIl
[A] Selects Deuxce, ¥ means Pin active

Figure 4-23. Input output pin status interface

After all detector data is collected from Input Outputs Pin Status screen, next step is to remap
PEEK controller I/0 module. To remap I/O module:

1. Press “MNU” button

2. Press number “2” — Programming

3. Press number “1” — Unit Configuration

4. Press number “5” — Comms and 1/O Setup Menu

5. Press number “4” — 1/O Cabinet Setup

6. Navigate through “Pin” enumerations and find the ones needed to be changed (change
them to Vehicle Detector number that is needed)

7. Save the changes and restart controller

4.6.4.2 Trafficware Advanced Detector Setup

Trafficware controller needs to enable High Resolution Data storage manually so that files can

be stored in the controller for 24 hours in 1 hour format. User needs to get to 1/0 Logging screen
to enable High Resolution Data:

1. Press “Main Menu” button

2. Press number “1” — Controller
3. Press number “9” — /O

4. Press number “5” — Logging
5. EnableLogs (ON)

6. Enable necessary logs for High Resolution Data storage (see Figure 4-24)
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I-0 Logging

Enablelogs OFF Enahles:

MaxzBlocks a Color OFF Control OFF
MaxzDuration a Dets OFF Preempt OFF
LogHistory 0 Peds O0OFF 0Owrlaps OFF
RefvncFreg 0 Coord OFF Cabinet OFF

Figure 4-24. 1/0 logging interface

There are some additional possibilities to be enabled or changed on I/O Logging screen. Table
4-11 shows the possible storing options of specific Log parameters on Trafficware controller.
These parameters do not need to be changed, but after EnableLogs is set to “ON” the High
Resolution Data files will be stored. Changing the parameters just enables the user to have more
options on High Resolution Data storage.

Table 4-11. High-resolution data log parameters and description

Parameter Definition Default Value
EnableLogs | Turns logging on/off N/A
MaxBlocks The maximum log file size measured in 100KB 0 defaults to 512K Bytes

“blocks”

The number of minutes before the log file rolls

to the next period (synchronized to midnight) 0 defaults to 60 minutes

MaxDuration

LogHistory | The number of hours to store log files 0 defaults to 24 hours

The number of hours between resyncing

ReSyncFreq : 0 defaults to 24 hours
enumeration data
Enables Enables/disable specific enumeration
sets: Color, Control, Detectoors, Preemption, ALL off defaults to ALL
Enables . L
Pedestrians, Overlaps, Coordination and on
Cabinet.

After High Resolution Data logs are enabled, the detectors need to be setup so that they can be
stored in High Resolution Data file. Detector setup:

1. Press “Main Menu” button
2. Press number “5” — Detectors
3. Press number “1” — Veh Parms

4. Enable Call for all detectors needed (High Resolution Data detectors need to Call their
channel (Det# 9 — Call 9))

5. Press “Back” button

6. Press number “2” — VVeh Options

152



7. Enable Call for all detectors needed and Extend to ones that need extend option
8. Press “Back” button

9. Press number “8” — V/O Speed

10. Press number “1”” — Report Params

11. Input Volume and Occupancy period

The Trafficware controller by default only activate detectors 1-8 while if user the wants to use
more than 8 detectors, the 1/0O mode needs to be changed. Depending on how many detectors are
needed for the project, user chooses the 1/0 mode. For this project Trafficware controller Mode 0
is changed to Mode 1:

1. Press “Main Menu” button

2. Press number “1”” — Controller

3. Press number “2” — Unit, Ring

4. Press number “1” — Parameters

5. Navigate to “IO Mode” (Press number 1 to change mode — change to Mode 1)

6. Press “ENTR” button and restart the controller (see Figure 4-25)

Figure 4-25. 1/0 mode interface

4.6.4.3 Siemens Advanced Detector Setup

Configuration of Siemens advanced detectors is done through display attached to the controller
which can be removed if necessary. Each detector used for High Resolution Data storage needs
to be configured properly. Configuration of advanced detectors:

1. Press number “3” — Phase Data
2. Press number “8” Spec. Detectors
3. Press number “1” for Vehicle detectors 1-8

4. Press number “2” for Vehicle detectors 9-16
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5. Setup vehicle detectors (see Figure 4-26)
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Figure 4-26. Siemens detector configuration interface

Detector configuration for NEMA TS1 ABC Connector Pins is default for 1-8 detectors while 9-
16 needs to be done by user manually. Before remapping the detectors, test can be performed to
confirm the need of remapping. Simulation requires 1-16 detectors to be active and stored in
High Resolution Data file, while only 1-8 are stored properly. Navigate to Siemens controller
screen ABC Input Status (Figure 4-27ABC Input Status):

1. Press number “1” — Active Status
2. Press number “9” — Input/Output
3. Press number “1” — ABC Input Status

Figure 4-27. ABC input status interface

Detectors 9-16 must be enabled, respectively input pins can be remapped just by changing the
Mode of operation of Siemens controller. Default operation Mode is 0 and for testing

environment Mode 1 is necessary. To change the mapping of detectors 9-16 we need to change
from Mode 0 to Mode 1:

1. Press number “4” — Unit Data
2. Press number “8” — I/O Misc
3. Navigate to “ABC” Conn column

4. Under row Input change to “1” (see Figure 4-28)
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5. Restart the controller
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Figure 4-28. Siemens controller mapping interface (Mode 1)

4.6.4.4 Econolite Advanced Detector Setup

Data that controller stores when recording advance detector inputs is called High Resolution
Data. For High Resolution Data to be stored in the controller, user needs to configure the
detector options accordingly. Figure 4-29 shows how to setup detectors so that detector
actuations are stored in High Resolution Data file. To configure advanced detectors in Econolite
controller follow these steps:

1. Go to “Home” icon in left upper corner of the controller
. Go to “Detection” icon

. Press “Vehicle Detection” to change tab

. Choose advanced detector channel under “Detector”

. Enable “ECPI”

. Enable “NTCIP Log Volume”

. Enable “NTCIP Log Occupancy”

. Change “Length” to advanced detector length

O© 0 9 O »n B~ W DN

. Restart the controller
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Figure 4-29. Cobalt detector setup for high resolution data storage

The controller default mapping of detectors is setup in so only their first 8 detectors are received
from VISSIM as inputs. For this project more than 8 detectors are used and so the mapping needs
to be changed. To remap detector configuration for Econolite controller follow these steps:

1. Insert USB drive in the Cobalt controller.
2. Select “save current configuration” or “save all” from the USB menu.

3. Remove the USB drive and insert it in your PC with the Configurator application
(provided by the Econolite).

4. Open the Configurator, and select “Base DB”.

5. Then select the L3000.CFG file found inside the same directory as the Configurator
application.

6. Select “Current DB”, and navigate to your USB drive where the configuration file from
the controller is located.

7. Go to the various tabs at the top of the Configurator to view (see Figure 4-30) and change
the pin mapping as needed.
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Figure 4-30. Cobalt mapping configuration application interface

After changing the mapping of detectors in the Configuration application database, that database
needs to be returned to controller so that changes will have effect:

1. Go to File Menu.

2. Select Save DB (this will overwrite the configuration file on USB drive with the new

mapping).

3. Eject your USB drive from PC and insert it back into the Cobalt controller.

4. In the USB menu, select “Database Update” (this will import the saved configuration and
make the needed mapping change in the Cobalt controller).

4.6.4.5 Intelight Advanced Detector Setup

Intelight controller High Resolution Data storage is by default disabled and user needs to enable
it in order to store high resolution data. To enable high resolution data user has two options:
directly through controller display or through the web browser. For enabling High Resolution
Data storage, the controller display is used. These steps are necessary in order to enable High

Resolution Data storage:
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1.

Press number “3” — Administration

2. Press number “6” — Event Recorder

3.

Press number “1” — System Events

4. Log Enabled — Set to “Enabled”, also user can choose where logs will be stored and log

5.

history (hours)

Press “ENT” button and restart the controller (see Figure 4-31)

Figure 4-31. System events interface

The advanced detector setup for the Intelight controller is also done through controller display
and following steps are necessary to setup detectors to be stored in High Resolution Data files:

1.

Press number “2” — Controller

2. Press number “4” — Detector
3.
4

Press number “1” — Vehicle Detector Parameters

. Enable Call Phase for all detectors needed (High Resolution Data detectors need to Call

their channel (Det# 9 — Call 9))

5. Press “ECS” button

6. Press number “2” — Vehicle Detector Options
7.
8
9

Press number “4” — Detector

. Enable VVolume Detectors (Only High Resolution Data detectors)
. Press “ECS” button

10. Press number “4” — Volume and Occupancy Setting

11. Set Data Collection Period and Number of Periods (see Figure 4-32)
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Figure 4-32. Vehicle detector parameters interface

Intelight mapping is by default set only for detectors 1-8 while detectors 9-16 need to be added
by 1/0O remapping. To remap Intelight controller over controller display is not an easy process,
that is why this is usually done through Web browser. To access Web interface of Intelight,
controller user need to connect the controller to the same network as the computer or directly to
the computer. For this project, controller and computer are on the same network, controller IP
address is set up in that way. After accessing the controller over Web browser, using IP address
of the controller follow these steps to remap I/O module:

1. Open Web browser and input IP address of the Intelight controller
2. Press “Status” on the left Menu
3. Press “Input & Output Status”

4. Find under “Output Points Status” which pin does specific detector activate (write that down —
see Figure 4-33)

Output Points Status

I0Module:| 1 ¥
1 2 3 4
OutputPoints| 1 [ 2] 3| &[5 6| 7| 8| 9| 10| 1112 13| 14[15| 16| 17 | 18| 19| 20 | 21| 22 | 23 | 24 | 25| 26| 27 | 28 | 29| 30| 31 | 32
Status ® ® ® ®
control |1 1CICICC OO0 O O0O0O0OO0DOOOOOO0OOO0O0O0000a00

Figure 4-33. Output points status interface

5. Press “Controller” on the left Menu
6. Press “Advance 10” on the left Menu
7. Press “Cabinet Configuration” on the left Menu

8. Press “Input Points”
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9. Under column “Index” find the appropriate Output Points Status (Detector activation on
previous step) and change that Index to new Index that is real detector channel from
project.

4.6.4.6 McCain Advanced Detector Setup

High Resolution Data storage in McCain controller needs to be enabled before controller can
start with storing High Resolution Data files. Enabling High Resolution Data storage in McCain
controller:

1. Press number “9” — Logs

2. Press number “4” — Enable Logs

3. High Resolution — Enabled

4. Press “ESC” button

5. Press number “3” — Setup Logs

6. Press number “4” — High Resolution

7. Enable necessary logs for High Resolution Data storage (see Figure 4-34)

Figure 4-34. High resolution log setup interface

After the High Resolution Data storage is enabled and parameters are modified, the detector
setup needs to be done so that data from the detectors used in the project can be stored properly.
The detector setup is done through 5 steps:

1. Press number “4” — Detectors

2. Press number “1” — Vehicle Detectors

3. Press number “1” — Select a VVehicle Detector Set
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4. Enable Call for all detectors needed (High Resolution Data detectors need to Call their
channel (Det# 9 — Call 9))

5. Press “ENT” than press “YES-Finalize DB Transaction” (see Figure 4-35)

Figure 4-35. Vehicle detector setup interface

Pins for advanced detector need are required to be changed in order to have detector 8-16
actuations. To change the mapping on the McCain controller, follow these steps:

1. Press number “1” — Unit

2. Press number “5” — 1/O Mapping
3. Press number “1” — NEMA ABCD
4. Press number “1” — Inputs

5. Navigate through “Pin” enumerations and find the ones needed to be changed (change
them to Vehicle Detector number that is needed)

6. Save the changes and restart the controller

4.6.5 Controller Detector Setup for Trafficware Controller Interface Device (CID)

Even though all the cables are connected and controllers are turned on, the communication
between controller and Trafficware CID is still not established. In order to enable SDLC
communication that Trafficware CID uses to communicate with controllers, configuration of
controllers SDLC communication is needed.

4.6.5.1 PEEK Controller Interface Device (CID) Setup

The PEEK controller needs to be connected to Trafficware CID with SDLC cable and
Trafficware CID needs to be connected to computer with RS232 cable before continuing with the
setup. First in order to enable SDLC communication PEEK operation mode needs to be changed.
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SDLC communication only works with TS2 Type 1 operation mode. To change PEEK operation
mode these steps are followed:

1. Press “MNU” button

2. Press number “2”” — Programming

3. Press number “1” — Unit Configuration

4. Press number “5” — Comms and I/O Setup Menu
5. Press number “4” — 1/O Mapping

6. Change Operation Type to “TS2 Type 1”

Setting up PEEK controller SDLC communication is done with these steps:
1. Press “MNU” button

2. Press number “2”” — Programming

3. Press number “1”” — Unit Configuration

4. Press number “5” — Comms and 1/O Setup Menu
5. Press number “1” — Port 1

6. Enable “Term & Facils” 1,2,3,4

7. Enable “Detector rack™ 1,2,3,4

8. MMU Enable — “X” (see Figure 4-36)

Figure 4-36. PEEK controller Port 1 interface
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4.6.5.2 Trafficware Controller Interface Device (CID) Setup

The Trafficware controller needs to be connected to Trafficware CID with SDLC cable and
Trafficware CID needs to be connected to computer with RS232 cable before continuing with the
setup. Trafficware controller SDLC setup is done with these steps:

1. Press “Main Menu” button
. Press number “1” — Controller
. Press number “7” — Enable Run

. Navigate to “Change to: Off” and press “ENTR” button

2
3
4
5. Go back by pressing “Main Menu” button
6. Press number “1” — Controller

7. Press number “3” — SDLC

8. Press number “1” — TS2 Devices

9. Enable “Term/Fac” 1,2,3.,4

10. Enable “Detector” 1,2,3.,4

11. Enable MMU — “X”

12. Press “ENTR” button to save and restart the controller (see Figure 4-37)

Figure 4-37. Trafficware SDLC interface

4.6.5.3 Siemens Controller Interface Device (CID) Setup

Controller needs to be connected to Trafficware CID with SDLC cable and Trafficware CID
needs to be connected to computer with RS232 cable before continuing with the setup. For
SDLC communication Siemens operation mode (TS2) needs to be changed. Siemens operation
mode change instructions are shown below:

1. Press number “2” — Utilities

2. Press number “6” — Load Default
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3. Press letter “C” — Than press number “2” to change Siemens controller operating mode to
TS2

4. Restart the controller

After operating mode is changed, SDLC communication needs to be enabled. Enabling SDLC
communication:

1. Press number “4” — Unit Data
2. Press number “7” — Port 1/ITS Data

3. Under column “PRES”, change T&F BIU #1,2,3,4 and DET BIU #1,2 and Malfunction
Unit to “1” (see Figure 4-38)

4. Restart the controller
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Figure 4-38. SDLC communication for Siemens controller

Trafficware CID has the default overlaps on 9, 10, 11 & 12 channels and the Siemens controller
is set for the overlaps on channels 13, 14, 15, 16 and that needs to be changed for SDLC
communication. Channing overlaps on Siemens controller is shown below:

1. Press number “4” — Unit Data

2. Press number “5” — Ring Structure

3. Edit Phase 2 and move Pedestrian Channel from 9 to 13

4. Edit phase 4 and move Pedestrian Channel from 10 to 14

5. Edit phase 6 and move Pedestrian Channel from 11 to 15

6. Edit Phase 8 and move Pedestrian Channel from 12 to 16

7. Press button “ENT” to save changes

8. Press button “ESC” to return one menu back

9. Press number “3” — Overlap Standard

10. Press button “A” — Change Overlap A from channel 13 to channel 9

11. Press button “B” — Change Overlap B from channel 14 to channel 10

12. Press button “C” — Change Overlap C from channel 15 to channel 11
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13. Press button “D” — Change Overlap D from channel 16 to channel 12
14. Press button “ENT” to save changes

15. Press button “ESC” to return one menu back

16. Press number “9” — Signal Driver Outputs

17. Change Pedestrian channels from 2,4,6,8 to channels 13, 14,15,16
18. Change Overlap on A, B, C, D to output pins 17,18,19,20

4.6.5.4 Econolite Controller Interface Device (CID) Setup

The Econolite controller needs to be connected to Trafficware CID with SDLC cable and
Trafficware CID needs to be connected to the computer with RS232 cable before continuing with
the setup. To turn on SDLC communication, follow these steps:

1. Go to “Home” icon in left upper corner of the controller

2. Go to “Cabinet Config” icon

3. Press “SDLC Devices” to change tab

4. Enable “Term & Facility” 1 and 2

5. Enable “Detector Rack” 1 and 2

6. Enable “Malfunction Management Unit (MMU)” (see Figure 4-39)

7. Restart the controller

Figure 4-39. Cobalt SDLC setup example
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4.6.5.5 Intelight Controller Interface Device (CID) Setup

Before connection Trafficware CID with the controller, user needs to see if right I/0O module is in
place. After right I/0 module is in place, controller is connected to Trafficware CID with SDLC
cable and Trafficware CID needs to be connected to computer with RS232 cable in order to
continue with the setup:

1. Press “Controller” on the left Menu
. Press “Advance 10” on the left Menu
. Press “Cabinet Configuration” on the left Menu

. Press “10 Modules”

2
3
4
5. Under IO Module 1 select “TS2 TF1 BIU”
6. Under IO Module 2 select “TS2 TF2 BIU”
7. Under 10 Module 3 select “TS2 DR1 BIU”
8. Under 10 Module 4 select “TS2 DR2 BIU”
9. Under 10 Module 5 select “TS2 MMU”
10. Under IO Module 6 select “2070 2N”

11. Press “Apply” button (see Figure 4-40)

10 Modules

12 Module Type
1 T32 TF1 BIU v
2 T32 TF2 BIU v
3 T52 DR1BIU v
4 T52 DR2Z BIU ¥
5 T52 MMU ¥
6 2070 2N ¥
7 Mone ¥
] Mone ¥
q Mone ¥
10 Mone v

Apply
WARNING:

Changing the type of an 1O Module will
reset any custom inputioutput point configuration.

Figure 4-40. 10 modules interface
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4.6.5.6 McCain Controller Interface Device (CID) Setup

Controller needs to be connected to Trafficware CID with SDLC cable and Trafficware CID
needs to be connected to computer with RS232 cable before continuing with the setup. For
SDLC communication operating mode to TS2 Type 1 BIU is changed:

1. Press letter “B” on Main Menu screen - Miscellaneous

2. Press number “2” — DB Management

3. Press number “1” — Initialize Database

4. Press number “2” — I/O Map Only

5. Press number “1” — NEMA TS2 Type 1 BIU

6. Press button “YES” and then button “ENT”

7. Press button “YES” — Finalize Database Transaction to save the changes
8. Restart the controller

After operating mode is changed SDLC communication is enabled for the Trafficware CID:
1. Press number “1”” — Unit

2. Press number “7” — NEMA TS2 Setup

3. Enable “TF BIU” 1,2,3,4

4. Enable “Det BIU” 1,2,3,4

5. MMU - “NO”
6. Press button “ENT” and then button “YES” to Finalize Database Transaction (see Figure
4-41)
RG1 2G RGZ &G Med Feb-1@-2816 11:32:32
=s10P ST0P 123456 7290RECTEF  MANUL
TIME TIME 0QsN 0O 0O PAT 254
iiEH CECCCECD CNE
FED C C C ¢ OFF
EUL Eg¥
FLAZSH CREFLT PO B
= FL '

DEUICE# 123 _ _
TF_BIO #ERs CBIU 1-43
DET BIU  HiHER (BID @-123
ML VES
COMM PORT s

Figure 4-41. NEMA TS2 device setup interface
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4.6.6 Manual Coordination Setup for Controllers

Manual coordination means that controller will be synchronized only by the clock. However,
achieving manual coordination is not usually the way for real traffic corridor due to different
ticks of different controller clocks. Each controller has different setup, meaning that
configuration of controller is not easy and exactly the same for all the controllers. For the manual
coordination Phases 2 and 6 are used, that are phases on Glades Road. Phase 2 is the main
coordination phase for this study because PM peak is selected and Phase 2 is used for
accommodating vehicles traveling to 1-95 and Florida Turnpike. Cycle length in this study is
decided to stay the same for all six HILS intersections like in RBC network model. Four
intersections have cycle length of 160 seconds while one intersection (Glades Road — Airport
Rd) is 180 seconds and second intersection (Glades Road & Dixie Hwy) is 150 seconds. Manual
coordination is created for Phase 2 and 6, but Phase 2 has priority for PM peak setup.

4.6.6.1 PEEK Controller Coordination Manual Setup

The PEEK controller is on first intersection in the corridor and its clock is the most important
one. Later in the configuration all controllers should have the same time and date as PEEK
controller. Also, important is to configure coordination reference point from Phase 2 of PEEK
controller that will be starting point of the coordination (0 second in cycle). To configure
coordination parameters, follow this steps:

1. Press “MNU” button
2. Press number “2” — Programming
3. Press number “3” — Coordination

4. Press number “1” — Unit/Global Settings. Only important changes for this study are
presented:

a. Operation Mode - 1 (0-255), this is pattern mode used for the study.

b. Pattern Sync — 00000, this is time when synchronization is done (see Figure 4-42).

+2 T | UNIT-GLOEAL SETTINGS FG10F]

OPERATIONAL MODE €B=2553, .0 cvsesen., .00

o hAEi— TII-U r1L|IIE " B B R B NN R RS R RN RN E l I 'El l l'. .L—..‘ .';
*_x‘:l.,lf"“_”"l_r‘ll..'DE. s s sasssnnnnnsnnaslll3H II"I"IIL lt' 4
ti_lE':l_:E rl1|—|£IE- ® B B @ B N N W N EEEEE SN NS E =S + 1 p—il :"; -:;
::!l,I:;TEr|1_F.HTTEE:r.J= " B B B HE B R E RN NN ES®E S E S ®EODAG E1E11
FHTT THELE DATH TYPE..::...secs/ntcikil)
=FLT_THELE DATH TYPE. s vees.Secs ntcikils
_IEELD l"IIUI"_"-ll F'EF:'::E”T- " % 5 B W NN EEEEEESEE E":”:"
FHTTEEN SYMC CMINS AFTER MIDNIGHT ».B8884

Figure 4-42. PEEK Unit/Global settings interface

168



5. Press button “PRV” to return to Coordination menu
6. Press number “2” — Pattern Table. Only important changes for this study are presented:
a. Cycle — 150 seconds, cycle time that is used for this study.
b. Offset — 0, 0 is used because this is first intersection and there is no offset.
c. Split No. — 1, time that is used for configured Split 1.
d. Sequence No. — 1, configured sequence based on the TOD (see Figure 4-43).

Figure 4-43. PEEK pattern table interface

7. Press button “PRV” to return to Coordination menu

8. Press number “3” — Split Table. Change split timing based on TOD configuration for
selected intersection, chose coordination phases (2 and 6) (see Figure 4-44).
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Figure 4-44. PEEK split table interface

4.6.6.2 Trafficware Controller Coordination Manual Setup

The Trafficware controller manual coordination is done through screen on the controller. The
Trafficware controller clock needs to manually be synchronized with PEEK controller because
PEEK controller is assigned to be the “Master controller” considering the time clock. Also,
important is to configure coordination reference point from Phase 2 of the Trafficware controller.

To configure coordination parameters, follow this steps:
1. Press “Main Menu” button
2. Press number “2” — Coordinate

3. Press number “1” — Modes, +

a. Test OpMode — 1. Overwrites program used for coordination (see Figure 4-45).

Figure 4-45. Trafficware modes + interface

4. Go back by pressing “Back” button
5. Press number “4” — Pattern Tbl

a. Under Pat# - 1
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i. Cycle — 160
ii. Offset — 33 (offset can be changed manually based on the vehicle arrivals)
iii. Split—1

iv. Segnc — 1 (see Figure 4-46)

Figure 4-46. Trafficware pattern table interface

6. Go back by pressing “Back” button

7. Press number “7” — Splits

8. Under “Enter Split” — 1 and then press button “Entr”
a. Press number “1”

I. Change split timing based on TOD configuration for selected intersection, chose
coordination phases (2 and 6) (see Figure 4-47).

Figure 4-47. Trafficware splits interface

4.6.6.3 Siemens Controller Coordination Manual Setup

Siemens controller manual coordination is done via screen on the controller. Siemens controller
clock needs to manually be synchronized with PEEK controller because PEEK controller is
assigned to be the “Master controller” considering the time clock. Also, important is to configure
coordination reference point from phase 2 of Siemens controller. To configure coordination
parameters, follow this steps:

1. Press number “5” — Coord Data
2. Press number “1” — Setup Coord

a. Under “Oper” — 2. Overwrites program used for coordination (manually).
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b. Under “Ofst” — 0. Coordination phase offset is set to be: Beginning of green.
c. Under “Frce” — 0 (see Figure 4-48).

Figure 4-48. Siemens setup coordination interface

3. Go back by pressing “esc” button
4. Press number “2” — Manual Control
a. Under “Dial” — 1
b. Under “Split” — 1
c. Under “Offset” — 1
d. Under “Sync” — 1 (see Figure 4-49)

Figure 4-49. Siemens manual control interface

5. Go back by pressing “esc’ button
6. Press number “3” — Dial/Split Data
a. Under “Dial” — 1
b. Under “Split” — 1
c. Under “Level” — 1 (Offset parameters).
i. Under Dial Pat# - 001

1. Under “Tim Sec” — 67 (Siemens intersection offset time).
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2. Under “Pat Mod” — 1 (Pattern used for study).
3. Under “Cor Mod” — 1 (see Figure 4-50).

Figure 4-50. Siemens offset interface

7. Go back by pressing “esc” button
a. Under “Dial” — 1
b. Under “Split” — 1
c. Under “Level” — 2 (Split parameters).

i. Under “Time” — Change split timing based on TOD configuration for selected
intersection.

ii. Under “Mode” — Change to 1 for coordinated phases (2 and 6) (see Figure
4-51).

Figure 4-51. Siemens split interface

4.6.6.4 Econolite Controller Coordination Manual Setup

The Econolite controller manual coordination is done only via touch screen. The Econolite
controller clock needs to be manually synchronized with PEEK controller because PEEK
controller is assigned to be the “Master controller” considering the time clock. Also, important is
to configure coordination reference point from phase 2 of Econolite controller. To configure
coordination parameters, follow this steps:

1. Go to “Home” icon in left upper corner of the controller
2. Go to “Coordination” icon

a. Offset Reference — Ring 1, in Ring 1 is Phase 2 located.
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b. Priority System Source — Time-Based (see Figure 4-52).

Figure 4-52. Econolite coordination interface

3. Go to “Home” icon in left upper corner of the controller
4. Go to Event Plans” icon
5. Press “Add New Plan”
a. Chose Plan name (6 — thesis), Type (Coordination) and press “Ok”
b. Select Event Plan (6 - thesis)
i. Sequence - 1 (configured sequence based on the TOD)
ii. Timing Plan — 1 (plan used for this study)

iii. Manual Override select Yes (this is selected so that for this study only this
Event Plan is used) (see Figure 4-53)
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Figure 4-53. Econolite coordination overview interface

6. Press Tab “Pattern”
a. Under “Cycle” — 160 seconds

b. Under “Offset Value” — 105 seconds (this time can be changed depending on the
manual coordination requirements) (see Figure 4-54).

Figure 4-54. Econolite coordination pattern interface

7. Press Tab “Splits”
a. Split - Change split timing based on TOD configuration for selected intersection.

b. Ring Coord Phase — Select phases 2 and 6 (see Figure 4-55)
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c. Offset Value — 105 seconds (this time can be changed depending on the manual
coordination requirements)

20|79 | o | 61|30 69| 23]38]
Spiit Sum 160s|
0Os Os

Os 0s

Figure 4-55. Econolite coordination splits interface

4.6.6.5 Intelight Controller Coordination Manual Setup

The Intelight controller manual coordination is done via screen on the controller. The Intelight
controller clock needs to manually be synchronized with PEEK controller because PEEK
controller is assigned to be the “Master controller” considering the time clock. Also, important is
to configure coordination reference point from Phase 2 of Intelight controller (step 7). To
configure coordination parameters, follow this steps:

1. Press number “2” — Controller
2. Press number “5” — Coordination
3. Press number “1” — Coord Parameters

a. Under “Operational Mode” — Pattern 1 (see Figure 4-56)

UFraerational Mode Pattern 1

Loord Mode leed Fermlissiue
Max Made Fer Pattern
Force Mode Fixed
Lorrection Mods Shortwad (Autol
1im CYc Limit % n

Max Dwell 5]

Figure 4-56. Intelight coordination parameters interface

4. Press “ESC” button to return to Coordination menu
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5. Press number “2” — Patterns
a. Under “Cycle Time” — 160
b. Under “Offset Time” — 11
c. Under “Split Number” — 1
d. Under “Seq Number” — 1 (see Figure 4-57)

e. Under “Reference Point” — 1

Figure 4-57. Intelight patterns interface

6. Press “ESC” button to return to Coordination menu
7. Press number “3” — Splits
a. Select Split 1 and press “ENT” button

i. Under “Time” — Change split timing based on TOD configuration for selected
intersection.

ii. Under “Min” — Change minimum timing of phases based on TOD
configuration for selected intersection.

iii. Under “Max” — Change maximum timing of phases based on TOD
configuration for selected intersection.

iv. Under “Coord” — Select phases 2 and 6.

v. Under “Ref” — Select phase 2 as reference offset point (see Figure 4-58).
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Figure 4-58. Intelight split interface

4.6.6.6 McCain Controller Coordination Manual Setup

The McCain controller manual coordination is done via screen on the controller. The McCain
controller clock needs to manually be synchronized with PEEK controller because PEEK
controller is assigned to be the “Master controller” considering the time clock. Also, important is
to configure coordination reference point from phase 2 of McCain controller. To configure
coordination parameters, follow this steps:

1. Press number “5” — Coordination

2. Press number “1”” — Constants (Change if necessary — see Figure 4-59).

P e

Figure 4-59. McCain pattern interface

3. Press “ESC” button to return to Coordination menu

4. Press number “2” — Pattern
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a. Under “Select a Pattern” — 1 and press “ENT” button”
1. Under “Cycle Time” — 180
ii. Under “Offset Time” — 82
iii. Under “Split” — 1
iv. Under “Sequence” — 1 (see Figure 4-60)

RGlL 26 EGZ &0 Thu Tur—1=~L~i s 11

ExTE.E ExTH. 8 SASET EBZ%LLD&F MEMLIL

SFL 47 L 47 0 PRT 1
CYCien
LFE 21
MCT 124
LT He
FEE

CYCLE TIME 150
OFFSET TIME =
SPLIT . 1
SEQUEMCE 1
'HESE TIMINGS SET i
FHASE OPTIONS SET i

Figure 4-60. McCain pattern interface

5. Press “ESC” button two times to get back to Coordination menu
6. Press number “3” — Split Tables
b. Under “Select a Split Table” — 1 and press “ENT” button”

i. Under “Time” — Change split timing based on TOD configuration for selected
intersection.

ii. Under “Mode” — Select phase recall options.

iii. Under “Coord” — Select phases 2 and 6 (see Figure 4-61).
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Figure 4-61. McCain split table interface
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A Appendix: High Resolution Data Performance Metrics
Graphs
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A.1 Econolite (Cobalt) High Resolution Data Performance Metrics

a) Approach Delay — Cobalt (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller #

Performance Measure

Approach

Cobalt

3000

Approach Delay

Eastbound

= Approach Delay
= Approach Delay Per Vehicle
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Monday. March 28, 2016 12:00 AM - Tuesday. March 23, 2016 11:59 AM
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Figure A-1. Cobalt — Approach Delay — EB
Controller Type Controller # Performance Measure Approach
Cobalt 3000 Approach Delay Southbound
Fau Cobalt Signal 3000 Phase: 4 Southbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Lwerage Delay Per Vehicle = 26 Seconds
Total Delay For Selected Period = 85802 Seconds
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Figure A-2. Cobalt — Approach Delay — SB
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Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Approach Delay Westbound
Fau Cobalt Signal 3000 Phase: 6 Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Average Delay Per Vehicle = 15 Seconds.
Total Delay For Selected Period = 115530 Seconds
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Figure A-3. Cobalt — Approach Delay - WB
Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Approach Delay Northbound
Fau Cobalt Signal 3000 Phase: 6 Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:53 AM
Average Delay Per Vehicle = 15 Seconds.
Total Delay For Selected Period = 115530 Seconds
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Figure A-4. Cobalt — Approach Delay — NB
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b) Approach Volume - Cobalt (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Approach Volume Eastbound
Westbound

olume report for Fau Cobalt on the \westbound and Eastbound apps hes.
3/28/2016 12:00:00 AM - 3/25/2016 11:59:00 AM
Approach count accuracy: undercounts by 5-25%
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Figure A-5. Cobalt — Approach Volume - WB & EB

Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Approach Volume Northbound
Southbound

olume report for Fau Cobalt on the Northbound and Southbound approaches.
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Figure A-6. Cobalt — Approach Volume — NB & SB
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Cobalt

3000

Approach Volume

Total

Metric Value
Total Volume 8,397
Peak Hour 14:00 AM - 5:00 AM
Peak Hour Volume 1458
PHF 0.923
Peak-Hour K-factor NA
Morthbound Total Volume 5,036
Morthbound Peak Hour 1:00 AN - 5:00 AM
Morthbound Peak Hour Volume 270
Morthbound PHF 0.964
Morthbound Peak-Hour K-factor MNA
Morthbound Peak-Hour D-factor 0.696
southbound Total volume 3,361
Southbound Peak Hour 9:00 AM - 10:00 AM
Southbound Peak Hour Wolume 214
Southbound PHF 1
Southbound Peak-Hour K-factor N
Southbound Peak-Hour D-factor 1.09
Metric Value
Total Volume 10,251
Peak Hour 1:20 AM - 2:30 AM
Peak Hour Wolume 534
PHF 0.829
Peak-Hour K-factor A
Westhound Total Valume 7745
Westbound Peak Hour 1:20 AM - 2:30 AM
Westbound Peak Hour Volume 405
Westbound PHF 0.8579
Waestbound Peak-Hour K-factor MNA
Woestbound Peak-Hour D-factor 0.209
Eastbound Total Volume 2,506
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Eastbound Peak Hour Volume
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|

Figure A-7. Cobalt — Approach Volume — WB
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c) Arrivals On Red - Cobalt (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller # | Performance Measure Approach

Cobalt

3000

Arrivals on Red Eastbound

Fau Cobalt Signal 3000 Phase: 2 Eastbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure A-8. Cobalt — Arrivals on Red — EB
Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Arrivals on Red Southbound
Fau Cobalt Signal 3000 Phase: 6 \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure A-9. Cobalt — Arrivals on Red — SB
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Controller Type

Controller #

Performance Measure Approach

Cobalt 3000

Arrivals on Red

Westbound
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Figure A-10. Cobalt — Arrivals on Red — WB
Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Arrivals on Red Northbound
Fau Cobalt Signal 2000 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:59 AM
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Figure A-11. Cobalt — Arrivals on Red — NB
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d) Purdue Coordination Diagram - Cobalt(C:\inetpub\wwwroot\SPMImages

Cobalt 3000 Purdue Coordination Diagram Eastbound
Fau Cobalt Signal 3000 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure A-12. Cobalt — Purdue Coordination Diagram — EB

Cobalt 3000 Purdue Coordination Diagram Southbound
Fau Cobalt Signal 3000 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure A-13. Cobalt — Purdue Coordination Diagram — SB
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Cobalt 3000 Purdue Coordination Diagram Westbound
Fau Cobalt Signal 3000 Phase: 6 \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:539 AM
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Figure A-14. Cobalt — Purdue Coordination Diagram — WB
Cobalt 3000 Purdue Coordination Diagram Northbound
Fau Cobalt Signal 3000 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
31% AG
Detector Activation Free Plan 5 Free Plan 4 Unknown
— 347 BoG 33% AoG__ 35% AcG 7% AoG 33% AoG
g::g :g s;m [ 2% GT [ 31%GTT 24%GT 13% GT 31% GT |
- Ctionge to Red 1.06FR 106FR 103FR 131PR 1.06PR
— Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 1
M £0G - Arrival On Green 150 bt - e - - — 2000
Il GT - Green Time s r ,' r ]
I FR - Platoon Ratio =
120 -
3 1500
| 5
2 3
< — 1000 o
£ |' l (- 8
S 60— - g
o gt & b E‘
) o
30 :
=t
0 02 04 O 08 10 12 14 16 18 20 22 00 02 04 06 08 10
o1 03 05 07 0 11 13 15 17 19 21 23 01 03 05 07 09 1
Time (Hour of Day)

|

|

Figure A-15. Cobalt — Purdue Coordination Diagram — NB

e) Purdue Split Failure

No graphs — Needs to be configured in the SPM Tool. To be accomplished later.

f) Pedestrian Delay

No graphs — Needs to be configured in the controller. To be accomplished later.

g) Preemption Details

No graphs — Needs to be configured in the controller. To be accomplished later.
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h) Purdue Phase Termination

Cobalt 3000 Purdue Phase Termination -

Chart Legend
BN GzpOut HEE Max Out EEE Force Off MM Unknown Termination Cause Il Ped Activity

Fau Cobalt Signal 3000
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

Currently showing Force-Offs, Max-Outs and Gap-Outs with aconsecutive occurrence of 1 or more.
Pedestrian events are never filtered

, Free — Plan5—— Free—— Plan 4 ; Unk ,
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Figure A-16. Cobalt — Purdue Phase Termination
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i) Speed (Check in C:\inetpub\wwwroot\SignalPerformanceMetrics\misc)

The graphs are given below, but without data from the controller because speed detectors need to
be configured in the controller. To be accomplished later.

Controller Type

Controller #

Performance Measure

Approach

Cobalt

3000

Approach Speed

Eastbound

—— Posted Speed
— B5th Percentile Speed
— Average MPH

MPH

Fau Cobalt Signal 2000 Phase 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:.55 AM
Detector Distance from Stop Bar: 300 feet, Min Speed Filter: 0 MPH;
Time Filter: 0= after start of green to start of yellow
peed Accuracy: +- 5 MPH
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Figure A-17. Cobalt — Approach Speed — EB

Controller Type

Controller #

Performance Measure

Approach

Cobalt

3000

Approach Speed

Southbound

— Posted Speed
—— B5th Percentile Speed
—— Average MPH

MPH

&0
55
50
45
40
35
30
25
20
15
10

Fau Cobalt Signal 3000 Phase 4 Southbound
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 1159 &M
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Us after start of green to start of vellow
peed Accuracy: +- 5 MPH

) 11 12 13 14 15 16 17 18

19 20

21 22 23 00 01 02

04 08 03 10 12 14 18 18 20
03 07 03 1 13 15 17 13
Time (Hour of Day)

Figure A-18. Cobalt — Approach Speed — SB
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Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Approach Speed Westbound

Fau Cobalt Signal 3000 Phase & \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 300 feet, Min Speed Filter: 0 MPH:
Time Filter: Os after startof green to start of yellow
peed Accuracy: +- 5 MPH

= Posted Speed T
= B5th Percentile Speed T
—— Average MPH |

Free——F——Plan 4 T Unknown 1
% Sp0 85% Sp0 85% Sp0 !

I Sid Dev 0 I 0 |
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Figure A-19. Cobalt — Approach Speed — WB

Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Approach Speed Northbound

Fau Cobalt Signal 3000 Phase & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
TimeFilter: 0s after start of green tostart of vellow
peed Accuracy: +- 5 MPH

—— Posted Speed T Fr
—— B5th Percentile Speed I
— Average MPH |

Std

00 01 02 03 04 05 06 O7 03 0% 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 00 01 (02 03 04 05 06 O7 08 03 10 11 12

60
55
50
45
40
35
30
25
20
15
10

MPH

00 0z 04 08 08 10 12 14 186 18 20 22 a0 0z 04 08 08 10 12
0 03 05 07 09 1 13 15 17 19 21 23 il 03 05 07 k] 1
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Figure A-20. Cobalt — Approach Speed — NB
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j) Split Monitor — Cobalt
(C:\Installs\Deeptistuf\SPMWebFiles\SPMWebFiles\SPMSourceFiles\v3.2Deepti\Si
gnal Timing Diagrams)

Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Split Monitor Phase 1

Chart Legend
I Frogrammed Split I Gap Out M Max Out HEE Force Off M Unknown Termination Cause I Ped Activity

Fau Cobalt 51G#3000 Phase 1
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 &AM

I Free - Flan 5— Free I Flan 4 T Unknown

—11.0-85 F'sr:ertil:e Split— 29.8- 8.7 31.0- 85P_1 28.4 - 85 Percentile SplitT—— 28.0 - 5 Percentile qF|It—|
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Figure A-21. Cobalt — Split Monitor — Phase 1
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Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Split Monitor Phase 2

Fau Cobalt SIG#000 Phase 2
Maonday, March 28, 2016 12:00 AM - Tuesday, March 2%, 2016 11:59 AM

I Fr r—Flan 5— Fr T Flan £ Unknown——
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Figure A-22. Cobalt — Split Monitor — Phase 2

Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Split Monitor Phase 3

Fau Cobalt SIGH#3000 Phase 3
Monday, March 28, 2016 12:00 AM - Tuesday, March 253, 2016 11:55 AM

Free — Flan 5— Free T Plan 4 Unknown
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Figure A-23. Cobalt — Split Monitor — Phase 3
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Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Split Monitor Phase 4

Fau Cobalt SIGF2000 Phase 4
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

I Fr r—Flan 5— Fr T Flan 4 T Unknown

— 22.0- 85 Percentile Split— 31.0- 8.1 21.4 - 85 P17 31.0 - 25 Percentile Splitt—— 31.0 - 85 Percentile 5|:I|t—|
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Figure A-24. Cobalt — Split Monitor — Phase 4
Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Split Monitor Phase 5
Fau Cobalt SIG#3000 Phase &
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 1155 AM
I Fr — Flan 5— Fr T Plan 4 Unknown |
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Figure A-25. Cobalt — Split Monitor — Phase 5
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Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Split Monitor Phase 6
Fau Cobalt SIGHEI000 Phase &
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
I Free —Plan 5— Free T Plan £ T Unknown 1
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Figure A-26. Cobalt — Split Monitor — Phase 6
Controller Type | Controller # | Performance Measure Approach
Cobalt 3000 Split Monitor Phase 7
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Figure A-27. Cobalt — Split Monitor — Phase 7
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Controller Type | Controller # | Performance Measure Approach

Cobalt 3000 Split Monitor Phase 8

Fau Cobalt SIGE3000 Phase &
Manday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:59 AM

I Fr —Flan 5— Fr I Flan 4 Unknown——
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Figure A-28. Cobalt — Split Monitor — Phase 8

k) Turning Movement Counts
No graphs — Need to add new detectors after the stop bar. To be accomplished later.

I) Yellow and Red Actuations
No graphs — Need to add new detectors in the intersection after the stop bar. To be accomplished
later.
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A.2 Siemens (m50) High Resolution Data Performance Metrics

a) Approach

Delay — Siemens (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller # | Performance Measure Approach

Siemens

3001 Approach Delay Eastbound

—— Approach Delay
—— Approach Delay Per Vehicle

Fau Siemens Signal 2001 Phase: 2 Eastbound
Meonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

Average Delay Per Vehicle = 25 Seconds.
Total Delay For Selected Peried = 46107 Seconds

I 1
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0 03 05 07 08 " 13 15 17 18 21 23 0 03 05 07 08 11

Time (Hour of Day)

Simplified Approach Delay. Displays time between detector activation during the red phase and when the phaseturns green.
Dioes NOT accountfor start up delay, deceleration, or gueue length that exceeds the detection zone.
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Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase turns green.
Does NOT account for start up delay, deceleration, or gueue length that exceeds the detection zone.
Figure A-29. Siemens — Approach Delay — EB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Delay Southbound
Fau Siemens Signal 3001 Phase: 4 Southbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
HLwverage Delay Per Vehicle = 19 Seconds.
Total Delay For Selected Period = 55732 Seconds
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— N . 94l
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Figure A-30. Siemens — Approach Delay — SB

200




Controller Type | Controller # | Performance Measure Approach

Siemens 3001 Approach Delay Westbound

Fau Siemens Signal 3001 Phase: & Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

Average Delay Per Vehicle = 22 Seconds.
Total Delay For Selected Period = 144048 Seconds

—— Approach Delay "Iir?e
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Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase tumns green.
Dioes NOT account for start up delay, deceleration, or queue length that exceeds the detection zone.
Figure A-31. Siemens — Approach Delay — WB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Delay Northbound
Fau Siemens Signal 3001 Phase: 8 Morthbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Average Delay Per Vehicle = 30 Seconds.
Total Delay For Selected Peried = 82055 Seconds
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0001020304 050607 080210711 121314151617 18192021 2223 00 01 02 03 04 05 06 07 08 03 10 11 12
15 T T T 20000
3 ? [ o
g 15000 £
a — s
& 10— v . ki
2 T
= 10000 E
= =
5 5 &
5 —5000 g
@ - y -
= 0 NAA TV WA A~ NN Y W A ANN A AN 0

0o 0z 04 08 08 10 12 14 18 18 20 22 a0 0z 04 08 08 10 12
il 03 05 07 09 bl 13 15 17 k] 21 23 m 03 05 o7 09 i

Time (Hour of Day)

Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase turns green
Dioes NOT account for start up delay, deceleration, or gueue length that exceeds the detection zone.

Figure A-32. Siemens — Approach Delay — NB
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b) Approach Volume - Siemens (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Volume Eastbound
Westhound
olume report for Fau Siemens on the Westbound and Eastbound apy hes.
3/28/2016 12:00:00 AM - 3/28/2016 11:553:00 AM
Approach count accuracy: undercounts by 5-25%
— \wlestbound 600 1
— Easthound
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Figure A-33. Siemens — Approach Delay - WB & EB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Volume Northbound
Southbound
Volume report for Fau Siemens on the Northbound and Southbound approaches
3282016 12:00:00 AM - 37232016 11:55:00 AM
Approach count accuracy: undercounts by 5-25%
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Wolume report for Fau Siemens on the \Westbound and Eastbound app hes.
/28/2016 12:00:00 AM - 3/29/2016 11:55:00 AM
Approach count accuracy: undercounts by 5-25%

Figure A-34. Siemens — Approach Delay — NB & SB
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Siemens 3001 Approach Volume Total
Metric Value
Total Volume 5,876
Peak Hour 1:30 AM - 2:30 AM
Peak Hour Volume 356
PHF 0.851
Peak-Hour K-factor M
Marthbound Total Wolume 2937
Marthbound Peak Hour 1:30 AM - 2:30 AM
Marthbound Peak Hour Volume 193
Marthbound PHF 0.862
MNarthbound Peak-Hour K-factor NA
Marthbound Peak-Hour D-factor 0.845
Southbound Total Volume 2939
Southbound Peak Hour 2:45 AM - 3:45 AM
Southbound Peak Hour Valume 169
Southbound PHF 1
Southbound Peak-Hour K-factor M
Southbound Peak-Hour D-factor 0.793
Metric Value
Total Volume 5,264
Peak Hour 5:00 AM - 5:00 AM
Peak Hour Wolume 547
PHF 0.86
Peak-Hour K-factor A
Westbound Total Volume 6,550
Westbound Peak Hour 5:00 AM - 5:00 AM
Westbound Peak Hour Volume 457
Westbound PHF 0.859
Westbound Peak-Hour K-factor A
Westbound Peak-Hour D-factor 0.197
Eastbound Total Wolume 1,814
Eastbound Peak Hour 3:15 AM - 415 AM
Eastbound Peak Hour Volume a7
Eastbound PHF 1
Eastbound Peak-Hour K-factor MNA
Eastbound Peak-Hour D-factor 3.92

Figure A-35. Siemens — Approach Volume — WB
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c) Arrivals On Red - Siemens (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller #

Performance Measure Approach

Siemens

3001

Arrivals on Red Eastbound

Fau Siemens Signal 3001 Phase: 2 Easthound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

Total Detector Hits = 1613 Total 4R = 1128
Percent AoR for the select peried = 70

=== Arivals on Red - Ere‘e
— Percent Arrivals on Red T "_2':’ AoR 1
=== Total Vehicles 76% RT
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Figure A-36. Siemens — Arrivals on Red — EB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Arrivals on Red Southbound
Fau Siemens Signal 2001 Phase: 4 Southbound
Menday, March 28, 2016 12.00 AM - Tuesday, March 29, 2016 11:.59 AM
Total Detector Hits = 2646 Total AoR = 1609
Percent AoR for the select period = 61
=== Arrivals on Red Ere‘e
= Percent Arrivals on Red T ng"_“ Aol 1
--= Total Vehicles 58% RT
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Figure A-37. Siemens — Arrivals on Red — SB
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Controller Type | Controller # | Performance Measure Approach

Siemens 3001 Arrivals on Red Westbound

Fau Siemens Signal 3001 Phase: 6 \westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

Total Detector Hits = 5919 Total AoR = 4063
Percent AcR for the select peried = 69

=== Arrivals on Red
— Percent Arrivals on Red T

=== Total Vehicles ¥
00 01 02 03 04 05 06 07 03 09 10 11 12 13 14 15 16 17 18 13 20 21 22 23 00 01 02 03 04 05 06 07 08 02 10 11 12
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Figure A-38. Siemens — Arrivals on Red - WB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Arrivals on Red Northbound
Fau Siemens Signal 3001 Phase: & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Total Detector Hits = 2623 Total AcR = 1623
Percent AcR for the select peried = 62
=== Arrivals on Red ,\E}"ef
= Percent Arrivals on Red I £2% AoR 1
--- Total Vehicles 70% RT
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Figure A-39. Siemens — Arrivals on Red — NB
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d) Purdue Coordination Diagram — Siemens (C:\inetpub\wwwroot\SPMImages

Siemens 3001 Purdue Coordination Diagram Eastbound
Fau Siemens Signal 3001 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
30% AoG
Detector Activation 305,'9? &
—— Change to Green % Aol
Change to Yellow [ 24% GT |
—— Change to Red 1.25FR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I 20G - Arrival On Green 150 T t—1 2000
I GT - Green Time
I FR - Platoon Ratio I
120 ! ! !
+ — 1500
z 5
8 90 - 5
& o
P — 1000 o
£ g
= a
3 g
S —500
0
Time (Hour of Day)
Figure A-40. Siemens — Purdue Coordination Diagram — EB
Siemens 3001 Purdue Coordination Diagram Southbound
Fau Siemens Signal 3001 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
39% AoG
Detector Activation 3;/“? a
—— Change to Green % Aol
Change to Yellow [ %G |
—— Change to Red 0.93 PR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 0% 10 1
I 20G - Arrival On Green 150 IS S Ssst =k 2000
Il GT - Green Time
Ml FR - Platoon Ratio
120 | 1 | 1
- — 1500
2 =
g 9 g
2 ]
2 —1000 o
E 2
=60 -
g g
g 500
30
0 0

00 02 04 06 08 10 12 14 18 18 20 22 00 02 04 06 08 10
01 03 05 07 03 1 13 15 17 19 21 23 01 03 05 07 09 "

Time (Hour of Day)

Figure A-41. Siemens — Purdue Coordination Diagram — SB
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Siemens 3001 Purdue Coordination Diagram Westbound
Fau Siemens Signzl 3001 Phase: 6 \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:5% AM
32% AoG
Detector Activation 3;;’? &
= Change to Green % Ad
Change to Yellow I 31% GT |
— Changs to Red 1.03PR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 1314 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
Il oG - Arrival On Green 150 T T t—t 2000
Il GT - Green Time
I FR - Platoon Ratio l
120 ! | ]
3 ; —1500
5 g
g o0 3
ry — 1000 o
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5 6 g
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g —500
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00 02 04 08 08 10 12 14 18 18 20 22 00 02 04 06 08 10
01 03 05 07 03 1 13 15 17 19 21 23 01 03 05 07 03 1
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Figure A-42. Siemens — Purdue Coordination Diagram — WB
Siemens 3001 Purdue Coordination Diagram Northbound
Fau Siemens Signal 3001 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
38% AoG
Detector Activation 385’5:‘36
—— Change to Green -
Change to Yellow [ 0% GT ]
—— Change to Red 127FR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I ~0G - Arrival On Green 150 t T +—t d=t 2000
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I PR - Platoon Ratio I
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5 | —1500
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s e T o s 3 o . - 0

00 02 04 06 08 10 12 14 18 18 20 22 00 02 04 08 08 10
01 a3 05 07 Qs 1 13 15 17 19 21 23 01 a3 05 a7 0s n
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| |

Figure A-43. Siemens — Purdue Coordination Diagram — NB

e) Purdue Split Failure

No graphs — Needs to be configured in the SPM Tool. To be accomplished later.
f) Pedestrian Delay

No graphs — Needs to be configured in the controller. To be accomplished later.
g) Preemption Details

No graphs — Needs to be configured in the controller. To be accomplished later.
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h) Purdue Phase Termination

Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Purdue Phase Termination -
Chart Legend

BN GzpOut HEE MaxOut HEM Force Off MM Unknown Terminstion Cause WM Ped Activity

Fau Siemens Signal 3001
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

Currently showing Force-Offs, Max-Outs and Gap-Outs with aconsecutive occurrence of 1 or more.
Pedestrian events are never filtered

Fi
T 1
o0 01 02 03 04 05 D6 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 O1 02 03 04 05 06 O7 08 09 10 11 12

Phase Mumber
S

00 01 02 03 04 05 06 O7 08 03 10 11 12 13 14 15 16 1/ 18 19 20 21 22 23 2 03 04 05 06 07 08 09 10 11 12
Time (Hour of Day)

| |

Figure A-44. Siemens — Purdue Phase Termination
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i) Speed (Check in C:\inetpub\wwwroot\SignalPerformanceMetrics\misc)
The graphs are displayed below, but without data from the controller because speed detectors need
to be configured in the controller. To be accomplished later.

Time (Hour of Day)

Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Speed Eastbound
Fau Siemens Signal 3001 Phase 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green to start of vellow
Speed Accuracy: +- 5 MPH
— Posted Speed T Fr 1
= B5th Percentile Speed T 1
—— Average MPH | - |
00 O1 02 03 04 05 06 O7 0B 0% 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 (2 O3 04 05 06 07 08 05 10 11 12
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- 35
T 3
25
20
15
10
5
0
00 02 04 08 08 10 12 14 16 18 20 22 0a 0z 04 06 08 10 12
o1 03 05 0 03 " 13 15 17 13 21 23 01 03 05 03 1
Time [Hour of Day)
Figure A-45. Siemens — Approach Speed — EB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Speed Southbound
Fau Siemens Signal 2001 Phase 4 Southbound
Monday. March 28, 2016 12:00 AM - Tuesday. March 23. 2016 11:53 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after startof green to start of yellow
Speed Accuracy: +- 5 MPH
—— Posted Speed T Fr 1
—— 85th Percentile Speed r 1
—— Average MPH | g |
00 O1 02 03 04 05 O6 O7 08 0% 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 O1 02 03 04 05 06 O7 08 0% 10 11 12
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% 30
25
20
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1]
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01 03 05 ] 0g 11 13 15 17 19 21 23 o1 03 05 ik} 11

Figure A-46. Siemens — Approach Speed — SB
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Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Speed Westbound
Fau Siemens Signal 3001 Phase & \Westbound
Monday, March 28, 2016 12:00 &M - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 300 feet, Min Speed Filter: 0 MPH;

Time Filter: Os after startof green to start of yellow
Speed Accuracy: +- 5 MPH
—— Posted Speed T 1
—— B5th Percentile Speed T 1
— Average MPH | |
00 01 02 03 04 05 06 OV 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 OF 09 10 11 12
60
55
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% 30
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20
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5
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00 oz 04 06 08 10 12 14 16 18 20 22 00 02 04 08 08 10 12
01 03 05 07 0g 11 13 15 17 19 21 23 o1 03 i 07 ik} 11
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Figure A-47. Siemens — Approach Speed — WB
Controller Type | Controller # | Performance Measure Approach
Siemens 3001 Approach Speed Northbound
Fau Siemens Signal 2001 Phase & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green tostartof yellow
peed Accuracy: +- 5 MP
— Posted Speed r 1
—— B5th Percentile Speed r 1
—— Awerage MPH | |
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 0% 10 11 12
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Figure A-48. Siemens — Approach Speed — NB
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Jj) Split Monitor — Siemens
(C:\Installs\DeeptistufA\SPMWebFiles\SPMWebFiles\SPMSourceFiles\v3.2Deepti\Si
gnal Timing Diagrams)

Controller Type | Controller # | Performance Measure Phase
Siemens 3001 Split Monitor 1
Chart Legend
I Frogrammed Split WM Gap Out WM Mazx Out BB Force Off EEM Unknown Termination Cause Ped Activity

Fau Siemens S1G#3001 Phase 1
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM

Fr
254 -85 F‘=r’=rt|ls Split

I 1
[ ]
I 1
T - 1
I % L : 1
I ZSE:: SI‘“F}\: 1
00 0102 03 04 05 06 07 02 09 10 11 12 13 14 15151' 18192021 22 2300 01 02 03 04 05 06 07 08 09 10 11 12

el

000203 0405060708 031011 12131415 1617181220271 22 23 00071 02 03 04 05 06 07 08 03 10 11 12

Phase Duration [Seconds|

Time (Hour of Day)

Figure A-49. Siemens — Split Monitor — Phase 1
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Controller Type

Controller # | Performance Measure

Phase

Siemens

3001

Split Monitor

Fau Siemens SIG#3001 Phase 2
Monday, March 28 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

Free

407 - 85 Percentile Spht
269 forg. Splhit

1.3% MaxOut

0.0% Skips—
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Figure A-50. Siemens — Split Monitor — Phase 2

Controller Type

Controller # | Performance Measure

Phase

Siemens

3001

Split Monitor

Fau Siemens SIGHI0071 Phase 2
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2076 11:5% AM

Fr

25.7 - B5 Percentile Split

19.2 Avg. Split

2.0% MaxOuts

24.3% Skips
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Figure A-51. Siemens — Split Monitor — Phase 3
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Controller Type | Controller # | Performance Measure Phase

Siemens 3001 Split Monitor 4

Fau Siemens SIGHIN0T Phase 4
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

| Fr 1
| 31.1 - 85 Percentile Split 1
| 32.2 Awg. Split 1
T 1
[ ]
[ 1

59.9% MaxOuts

_0.1% Skips
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Figure A-52. Siemens — Split Monitor — Phase 4
Controller Type | Controller # | Performance Measure Phase
Siemens 3001 Split Monitor 5
Fau Siemens SIG#3001 Phase b
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
I Fr |
| 235 - B5 Percentile Split |
, 27.5 Awg. Split |
I 1.3% MaxOuts |
I B0.3% _"::.:.'.'.- ]
I 48 5% Skips |
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Figure A-53. Siemens — Split Monitor — Phase 5
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Controller Type

Controller #

Performance Measure

Phase

Siemens

3001

Split Monitor

Fau Siemens SIGH3001 Phase 6

Maonday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:59 &AM

Free

439 - 85 Percentile Split
31.1 Awg. Split

0.4% MaxOut

0.0% Skips
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Figure A-54. Siemens — Split Monitor — Phase 6
Controller Type | Controller # | Performance Measure Phase
Siemens 3001 Split Monitor 7
Fau Siemens SIGH#3001 Phaze 7
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 &AM
| Free 1
| 257 - 85 Percentile Split 1
| 20.0 Aorg. Split 1
| 3.27% MaxOut 1
I 55.2% GapDuts ]
| 37.6% Skips 1
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Figure A-55. Siemens — Split Monitor — Phase 7
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Controller Type | Controller # | Performance Measure Phase

Siemens 3001 Split Monitor 8

Fau Siemens SIGHE3001 Phase &
Maonday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:59 AM

T Fr |
| 48 B - 85 Percentile Split |
I M1 Avg. Split |
I 60.9% MaxOuts |
| 35.9% GapOuts |
[ ]

—1.2% Skips
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Figure A-56. Siemens — Split Monitor — Phase 8

k) Turning Movement Counts
No graphs — Need to add new detectors after the stop bar. To be accomplished later.

I) Yellow and Red Actuations
No graphs — Need to add new detectors in the intersection after the stop bar. To be accomplished
later.
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A.3 PEEK (ATC-

a) Approach

1000) High Resolution Data Performance Metrics

Delay — PEEK (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller # | Performance Measure Approach

PEEK

3002 Approach Delay Eastbound

Fau PEEK Signal 3002 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 28, 2016 11:59 AM

Average Delay Per \ehicle = 105 Seconds.
Totzl Delay For Selected Period = 354386 Seconds

00 0z 04 08 08 10 12 14 18 18 20 22 00 0z 04 08 08 10

i 03 a5 a7 08 11 13 15 17 19 21 23 ial K] 05 07 08 1

Time (Hour of Day)

Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase turns green.
Does NOT account for start up delay, deceleration, or queue length that exceeds the detection zone.

—— Approach Delay Plan 3 Plan 1 F'Ial"l 2 Plan 4
— Approach Delay Per Vehicle 5 “1'3 54D 1: AD 18 AD
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Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase turns green.
Dioes NOT account for startup delay, deceleration, or gueue lengththat exceeds the detection zone.
Figure A-57. PEEK — Approach Delay — EB
Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Approach Delay Southbound
Fau PEEK Signal 3002 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 28, 2016 11:53 AM
Lverage Delay Per Vehicle = 50 Seconds.
Total Delay For Selected Peried = 106175 Seconds
—— Approach Delay PLEQ 3 Plan 1 Flan 2 Plan 4 P|E:I 3
— Approach Delay Per Vehicle 57 4D EE;—;\ED ,:%)""B &3 ,)D 7:.;2:@ )
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Figure A-58. PEEK — Approach Delay — SB
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Controller Type

Controller # | Performance Measure

Approach

PEEK

3002 Approach Delay

Westbound

—— MApproach Delay
—— Approach Delay Per Vehicle

Fau PEEK Signzl 2002 Phase: 6 \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

Average Delay Per Vehicle = 25 Seconds.
Total Delay For Selected Peried = 95832 Seconds

Plan3 Plan 1 Plan2 Plan 4 Plan 3
6AD 5AD 154D 214D 314D
— 12476 TD———3205_—— 10747 TD— 5613 TD+ 63786 TD.
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Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase turns green.
Dioes NOT account for start up delay, deceleration, or gueue length that exceeds the detection zone.
Figure A-59. PEEK — Approach Delay — WB
Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Approach Delay Northbound
Fau PEEK Signal 3002 Phase: & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM
Lverage Delay Per Vehicle =51 Seconds.
Total Delay For Selected Period = 105003 Seconds
JES—') " Flan 3 Plan 1 Flan 2 Flan 4 Flan 3
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Simplified Approach Delay. Displays time between detector activation during the red phase and when the phase turns green
Dloes NOT account for startup delay, deceleration, or queue length that exceeds the detection zone.

Figure A-60. PEEK — Approach Delay — NB
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b) Approach Volume - PEEK (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Approach Volume Eastbound
Westhound
Velume report for Fau PEEK on the \Westbound and Eastbound app: h
3/28/2016 12:00:00 AM - 3/29/2016 11:53:00 AM
Approach count accuracy: undercounts by 5-25%
— Westbound 400 1
— Eastbound
=== Westbound D-Factor 0.5
=== Eastbound D-Factor
0.8
E 0.7
z
& 06 2
é 200 0.5 %
2 @
T 04 =
5
] 0.3
0.2
0.1
0 0
00 02 04 08 08 10 12 14 16 18 20 22 00 oz 04 08 0s 10 12
01 03 05 07 03 1 13 15 17 13 21 23 o1 03 03 o7 03 11
Time (Hour of Day)
Figure A-61. PEEK — Approach Delay - WB & EB
Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Approach Volume Northbound
Southbound
olume report for Fau PEEK on the Morthbound and Southbound approaches
/282016 12:00:00 AM - 3232016 11:55:00 AM
Approach count accuracy: undercounts by 5-25%
— Northbound 1
— Southbound l
=== Northbound D-Factor 0.9
=== Southbound D-Factor W
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Figure A-62. PEEK — Approach Delay — NB & SB
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PEEK

3002

Approach Volume

Total

Metric

Value

Total Volume

la,108

Peak Hour

7:45 AM - 8:45 AM

Peak Hour Volume

251

PHF 0.844
Peak-Hour K-factor INA
MNorthbound Total Volume 2,080

Morthbound Peak Hour

9:00 AM - 10:00 AM

Morthbound Peak Hour Volume

184

Morthbound PHF 0.767
Morthbound Peak-Hour K-factor NA

Morthbound Peak-Hour D-factor 0.891
Southbound Total Volume 2,118

Southbound Peak Hour

[7:30 AM - 8:30 AM

Southbound Peak Hour Volume

190

Southbound PHF il
Southbound Peak-Hour K-factor INA
Southbound Peak-Hour D-factor 0.842
Metric Value
Total Volume 7687
Peak Hour 4:00 AM - 5:00 AM

Peak Hour Volume

673

PHF 0.914
Peak-Hour K-factor NA
‘Westhound Total Volume 3,904

Westbound Peak Hour

1:30 AM - 2:30 AM

Westbound Peak Hour Volume

348

Westbound PHF 0.906
Westbound Peak-Hour K-factor MNA

‘Westbound Peak-Hour D-factor 0.856
Eastbound Total Volume 3,783

Eastbound Peak Hour

4:00 AM - 5:00 AM

Eastbound Peak Hour Volume

333

Eastbound PHF

1

Eastbound Peak-Hour K-factor

MNA

Eastbound Peak-Hour D-factor

1.02

|
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Figure A-63. PEEK — Approach Volume — WB




c) Arrivals On Red - PEEK (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller # | Performance Measure Approach

PEEK

3002

Arrivals on Red Eastbound

Fau PEEK Signal 3002 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:5% AM

Total Detector Hits = 3283 Total AcR = 1208
Percent AcR for the select peried = 37

=== Arrivals on Red F‘Ian 2 Plan 4 Plan 3
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Figure A-64. PEEK — Arrivals on Red — EB
Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Arrivals on Red Southbound
Fau PEEK Signal 3002 Phase: 4 Southboun
Monday. March 28, 2016 12:00 AM - Tuesday. March 29, 201511 59 AM
Total Detector Hits = 1817 Total AcR = 1617
Percent AoR for the select period = 8%
=== Arrivals on Red AF’Ian‘S F'Ian 1 Pjan‘z F'glyn\fi Flan 3
— Percent Arivals on Red 3% E;J - AoR E‘;: AoR E“J AoR 1
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W T
0 u 0
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" 03 05 07 08 i 13 15 17 19 21 23 " 03 05 07 08 il
Time (Hour of Day)

Figure A-65. PEEK — Arrivals on Red — SB
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Controller Type

Controller #

Performance Measure

Approach

PEEK

3002

Arrivals on Red

Westbound

u PEEK Signal 3002 Phase: & \Westboun

Monday, March ZB 2016 12:00 AM - Tuesday, March 29 201511 59 AM

Total Detector Hits = 3391 Total AoR = 1312
Percent AcR for the select peried =39

—=— Arrivals on Red f'_lan 3 Plan 1 F:Ian‘2 P\and
—— Percent &rrivals on Red e o EE >--'|— 52_:'» .-'-\C-R—r54r
=== Taotal Vehicles 57% RT 48% F‘T
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Figure A-66. PEEK — Arrivals on Red — WB
Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Arrivals on Red Northbound
Fau PEEK Signal 2002 Phase: & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Total Detector Hits = 1756 Total AoR = 1544
Percent AR for the select period = 88
=== Arrivals on Red Pla‘n_‘l _PIanZ F’Ian‘4 F"Ian‘3
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Figure A-67. PEEK — Arrivals on Red — NB
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d) Purdue Coordination Diagram — PEEK (C:\inetpub\wwwroot\SPMImages

20 22 00 02 04 08 08 10
17 19 21 23 01 03 05 07 08 n

Time (Hour of Day)

PEEK 3002 Purdue Coordination Diagram Eastbound
Fau PEEK Slgnai 3002 Phase: 2 Eastbound
Monday, March 28 2016 12:00 AM - Tuesday, March 28, 2016 11:53 AM
84% AoG
Detector Activation Plan 3 Plan 1 Plan 2 Plan 4 Plan 3
o 71% AoG 83 % 43% AoG 84% AoG 48% AoG
E::ﬁ 0 fireen [ 70%GT  JAG 47%GT 55% GT | 3% GT ]

— Chianie o Rad 101PR 098_ 031FR 142PR 16 PR

= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 0% 10 11

I 20G - Arrival On Green t t — 2000

I GT - Green Time

I FR - Platoon Ratio
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i= x
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Figure A-68. PEEK — Purdue Coordination Diagram — EB
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PEEK 3002 Purdue Coordination Diagram Southbound
Fau PEEK Signal 3002 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
11% AoG
Detector Activation Pian 3 Plan 1 Plan2 Plan4 Plan 3
— 20% AoG
g::g o droon B —[Aos T WS 1 EEr | 9% GT |

— Change to Red 0.88FR PR 113PR 021FR
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Figure A-69. PEEK — Purdue Coordination Diagram — SB
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Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Purdue Coordination Diagram Westbound
u PEEK Signal 3002 Phase: 6 \Westboun:
Monday, March 28 2016 12:00 AM - Tuesday. March2° 201611 59 AM
62% AoG
Detector Activation Plan 3 Plan 1 Plan 2 Plan 4 Plan 3

—— Change to Green
Change to Yellow

= Change to Red

= Volume Per Hour

]—‘” GT—[AOG ]—63 GT—[5~ GT

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
R

55% AoG
3% GT

0.97 PR 0.98 1.14FR 0.85PR 18.33PR

18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11

Il 20G - Arrival On Green 2000
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- —1500
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& z
s —1000 o
= g
= T
2 5
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=
Q —500
0
20 22 00 02 04 08 08 10
01 03 05 07 03 1 13 15 17 19 21 23 01 03 Q5 07 [k} 1
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Figure A-70. PEEK — Purdue Coordination Diagram — WB
Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Purdue Coordination Diagram Northbound
Fau PEEK Signal 3002 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 28, 2016 11:59 AM
12% AoG
Bk Ao i £3 Flzn Janz w4 Plan 3
= Change to Green T 1 T 1 T 192°,‘:“7$
Change to Yellow 8 G "‘OG 2 G 5 G | 9.? B & |
= Change to Red 1PR 1.05 PR 1.06 PR 02PR
= Volume Per Hour 00 01 02 03 04 05 06 07 03 0910 1112 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I AoG - Arrival On Green + t t | 2000
Il GT - Green Time [ }
I PR - Platoon Ratio 3
- —1500
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g g
. 3
e 2l 1000
£ D s
= 6 <
o A 2
g 5
3 Sl I—500
M ;
18 20 22 00 02 04 08 08 10
al 03 05 07 08 1 13 15 17 18 21 23 01 03 05 07 08 1

Time (Hour of Day)

| |

Figure A-71. PEEK — Purdue Coordination Diagram — NB

e) Purdue Split Failure
No graphs — Needs to be configured in the SPM Tool. To be accomplished later.
f) Pedestrian Delay
No graphs — Needs to be configured in the controller. To be accomplished later.
g) Preemption Details
No graphs — Needs to be configured in the controller. To be accomplished later.

223




h) Purdue Phase Termination

PEEK 3002 Purdue Phase Termination 1-8

Chart Legend
BN GzpOut HEE MaxOut WM Force Off MM Unknown Termination Cause W Ped Activity

Fau PEEK Signal 3002
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

Currently showing Force-Offs, Max-Outs and Gap-Outs with aconsecutive occurrence of 1 or more.
Pedestrian events are never filtered

T Plan3 —Plan 1— Plan 2 —Plan4— Plan 3 1
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 03 10 11 12
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2
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Figure A-72. PEEK — Purdue Phase Termination
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i) Speed (Check in C:\inetpub\wwwroot\SignalPerformanceMetrics\misc)
There is are graphs, but without data from the controller because speed detectors need to be

configured in the controller. To be accomplished later.

Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Approach Speed Eastbound
Fau PEEK Signal 2002 Phase 2 Eastbound
Monday, March 28, 2016 12: - Tuesday, March 29, 2016 11:55 &AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: 0 after start of green tostart of yellow
Speed Accuracy: +- 5 MPH
—— Posted Speed T Plan 1 Plan ",.
_— S;} Percentile Speed SF‘:—ﬁ?"’ “SII]— 8

—— Average MPH
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Figure A-73. PEEK — Approach Speed — EB

Controller Type | Controller # | Performance Measure

Approach

PEEK 3002 Approach Speed

Southbound

Fau PEEK Signal 3002 Phase 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Ds after start of greento start of yellow
peed Accuracy: +- 5 MPH

—— Fosted Speed r Plan 3 1 Plan 1 Flzn Z T
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Figure A-74. PEEK — Approach Speed — SB
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Controller Type | Controller # | Performance Measure Approach
PEEK 3002 Approach Speed Westbound
Fau PEEK Signal 3002 Phase & Westbound
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;

Time Filter: 0= after start of green to start of vellow

peed Accuracy: +- 5 MPH
— Posted Speed T Plan - TPlan 17 i lan 1
— 25th Percentile Speed  —cE S.F' b——85% S——2 EIE 1

—— Average MPH
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Figure A-75. PEEK — Approach Speed - WB

Controller Type

Controller #

Performance Measure

Approach

PEEK

3002

Approach Speed

Northbound

—— Posted Speed
—— 85th Percentile Speed
— Average MPH

Fau PEEK Signal 3002 Phase 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green to start of vellow
Accuracy: +- 5 MPH
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Figure A-76. PEEK — Approach Speed — NB
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j) Split Monitor — PEEK
(C:\Installs\DeeptistufASPMWebFiles\SPMWebFiles\SPMSourceFiles\v3.2Deepti\Si
gnal Timing Diagrams)

Controller Type | Controller # | Performance Measure Phase

PEEK 3002 Split Monitor 1

Chart Legend
I Frogrammed Split Wl GapOut B Mzx Out B Force Off HEM Unknown Termination Cause I Ped Activity

Fau PEEK SIG#3002 Phase 1
Manday, March 28, 2016 12:00 AM - Tuesday. March 29, 2016 11:59 &M

Flan 3 1 Flan..q Flan 2 - Flan 4— Flan 3 1
| 11.0 - 85 Percentile 5.1 11.0. 21 4- 85 Percentil | 26.0 -8 ————————— 18.7 - 85 Percentile Split——
— 11.1 Awg. Split—— 11.1— 16.4 Avg. Split—) 21.2 &v_ 16.4 fwg. Spht
—0.0% ForeeOffs— 0.9 -10.8% ForceOffs—0.0% Fo; 0.0% ForceDffs
— 100.0% GapOuts—33.1.7— 85.6% GapOuts— 100.0% 56 6% GapOuts
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Figure A-77. PEEK — Split Monitor — Phase 1
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Controller Type | Controller # | Performance Measure Phase

PEEK 3002 Split Monitor 2

Fau PEEK SIG#3002 Phase 2
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

Flan 3 1Flan..q Flan 2 — Flan 4— Flan 3
- 85 Percentile 5.1 34.0. 61.0- 85 Percentil.; 114.5 - ——————— 67.4 - 85 Percentile 5|:||t—|
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Figure A-78. PEEK — Split Monitor — Phase 2
Controller Type | Controller # | Performance Measure Phase
PEEK 3002 Split Monitor 4
Fau PEEK SIG#300Z Phase 4
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
| Flan 2 (Flan_{ Plan 2 - Plan 4— Plan 2
| 13.4 - 85 Percentile 5.1 12.3..1 20.0- 85 Percentil 1 34.4 - 8 ——— 277 - 85 Percentile Spllt—|
,— 'l'l S;wg Split—— 11.7.— 23.5 Awvg. Split— 25 Z!u-‘-r.r 1 23 S Awg. Split 1
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,—,;' GapOuts— T 88.7% GapOuts 00.0% ;E::;'::_.._ 1
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Figure A-79. PEEK — Split Monitor — Phase 4
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Controller Type | Controller # | Performance Measure Phase

PEEK 3002 Split Monitor 6
Fau PEEK 5IG#3002 Phase &
Maonday, March 28, 2016 12:00 AM - Tuesday, March 2%, 2016 11:55 AM
I Flan 2 1Flan_g Flan 2 rFlan 4— Flan 3
| 7.0 -85 Percentile 5. 36.7_1 54.4- 35 Percentil 1 108.1 - —— 60.8 - 85 Percentile Spllt—|
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Figure A-80. PEEK — Split Monitor — Phase 6
Controller Type | Controller # | Performance Measure Phase
PEEK 3002 Split Monitor 7
Fau PEEK SIGE3I002 Phase 7
Monday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:59 AM
Plan % |P|EII'I T Flan 2 — Flan 4— Plan 3 |
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Figure A-81. PEEK — Split Monitor — Phase 7
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Controller Type | Controller # | Performance Measure Phase

PEEK 3002 Split Monitor 8

Fau PEEK SIGH3002 Phasze &
Monday, March 28, 2016 12-:00 AM - Tuesday, March 29, 2016 11:55 AM

| Flan 2 1Flan_.q Flan 2 - Plan 4— Plan 3

| 14.2 - 85 Percentile 5. 12.1.1 31.0- 85 Percentil . 26.9 - & _.——— 28.7 - 85 Percentile Spllt—|
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Figure A-82. PEEK — Split Monitor — Phase 8

k) Turning Movement Counts
No graphs — Need to add new detectors after the stop bar. To be accomplished later.

I) Yellow and Red Actuations
No graphs — Need to add new detectors in the intersection after the stop bar. To be accomplished
later.
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A.4 Trafficware (ATC 900) High Resolution Data Performance Metrics

a) Approach

Delay — Trafficware (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller # | Performance Measure Approach

Trafficware

3003 Approach Delay Eastbound

—— Approach Delay
—— Approach Delay Per Vehicle

Fau Trafficware Signal 3002 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM

Average Delay Per Vehicle = 12 Seconds.
Total Delay For Selected Period = 55804 Seconds

Unknown Plan. Plan2 Plan3 Plan4 Plan3 Unknown Flan.. Plan2
3AD 3AD 114D 13AD 244D 11AD 23AD 21AD 184D
[——— 4406 TD———3227 [ 3662 TD 2612 TD1 4541 TD-2777 ¢ 27400 TD 14664 2516 TD

0001020304050607080910111213741516 1718192021 222300010203 04050607 0803 1011
N

01 03 05 07 08 11 13 15 17 18 21 23 o1 03 05 07 08 11
Time (Hour of Day)
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Time (Hour of Diay)
Figure A-83. Trafficware — Approach Delay — EB
Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Approach Delay Southbound
Fau Trafficware Signzl 2002 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29 2016 11:53 AM
Lwerage Delay Per Vehicle = 35 Seconds.
Total Delay For Selected Period = 128759 Seconds
e R i R v
cee / —— 37635 TD——5780_,10231 TD 6838 TD11830 TD 3389 32783 TD 59631 4250 TDq
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Figure A-84. Trafficware — Approach Delay — SB
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Controller Type

Controller # | Performance Measure Approach

Trafficware

3003

Approach Delay Westbound

—— Approach Delay
—— Approach Delay Per Vehicle

Fau Trafficware Signal 3003 Phase: 6 Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

Loerage Delay Per Wehicle = 12 Seconds
Total Delay For Selected Period = 105628 Seconds

Unknown Flan. Flan2 Plan3 Plan4 Plan3 Unknown Flan. Plan2
34D BAD 13AD 17 AD 18AD 16AD 214D 214D 1BAD
——8098 TD———6285_; 7836 TD 6235 TD 7466 TD 77781 47825 TD 18388_ 5716 TD

0001020304 05060708091011121314 151617 18122021 22230001 0203 04050607 0803 10 11
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01 03 05 o7 0s 11 13 15 17 18 2 23 il 03 05 07 o8 i1
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Figure A-85. Trafficware — Approach Delay — WB
Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Approach Delay Northbound
Fau Trafficware Signal 2003 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
HAwverage Delay Per \Vehicle = 35 Seconds.
Total Delay For Selected Period = 135381 Seconds
[—} . Unknown Flan. PFlan2 Plan3 Plan4 Plan3 Unknown Plan.. Plan2
e el per ehicle 46 AD 34D WAD 3BAD 704D 434D 28 4D 3BAD 324D
—— 51591 TD——— 9246110207 TD 6331 TD12543 TD 18787 1 29271 7D 71661 4240 TD
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Figure A-86. Trafficware — Approach Delay — NB
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b) Approach Volume - Trafficware (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Approach Volume Eastbound
Westbound
Valume report for Fau Traffi e Westbound and Eastbound h
3/28/2016 12:00:00 AM - 3/25/2016 11:53:00 AM
Approach count accuracy: undercounts by 5-25%
— Westbound 600 1
—— Eastbound
=== ‘westbound D-Factor 0.9
=== Eastbound D-Factor
0.8
= 0.7
2 400—4|%
& 06 2
g 05 %
= @
o 04 =
ER! ]y
= 03
0.2
01
0 0
00 oz 04 08 0s 10 12 14 18 13 20 22 oo 0z 04 08 08 10 12
01 03 05 07 08 1 13 15 17 18 21 23 n 03 05 07 08 i
Time (Hour of Day)
Figure A-87. Trafficware — Approach Delay — WB & EB
Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Approach Volume Northbound
Southbound
Wolume report for Fau Trafficware on the Morthbound and Southbound approaches.
J28/2016 12:00:00 AM - 31232016 11:55.00 AM
Approach count accuracy: undercounts by 5-25%
—— Northbound 1
— Southbound
=== Northbound D-Factor 0.9
=== Southbound D-Factor
n | 08
IE 200 A l i , ) 0.7
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Figure A-88. Trafficware — Approach Delay — NB & SB
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Trafficware

3003

Approach Volume

Total

Metric Value
Total Volume 7,262
Peak Hour 9:00 AM - 10:00 AM
Peak Hour Violume 367
PHF 0.882
Peak-Hour K-factor NA
MNorthbound Total Volume 3,585
Northbound Peak Hour 1:30 AM - 2:30 AM
Northbound Peak Hour Volume 177
Northbound PHF 0.868
Narthbound Peak-Hour K-factor NA
Northbound Peak-Hour D-factor 1.07
Southbound Total Volume 3,677
Southbound Peak Hour 9:00 AM - 10:00 AM
Southbound Peak Hour Volume 195
Southbound PHF 1
Southbound Peak-Hour K-factor NA
Southbound Peak-Hour D-factor 0.882
Metric Value
Total Volume 12786
Peak Hour 9:00 AM - 10:00 AM
Peak Hour Violume 596
PHF 0.93
Peak-Hour K-factor NA
Westbound Total Volume 8,514
Westbound Peak Hour 9:00 AM - 10:00 AM
Westhound Peak Hour Volume 449
Westhound PHF 0.928
Westhound Peak-Hour K-factor NA
Westhound Peak-Hour D-factor 0.55
Eastbound Total Volume 4272
Eastbound Peak Hour 9:00 AM - 10:00 AM
Eastbound Peak Hour Volume 247
Eastbound PHF 1
Eastbound Peak-Hour K-factor NA
Eastbound Peak-Hour D-factor 182

|

|

Figure A-89. Trafficware — Approach Volume — WB
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¢) Arrivals On Red - Trafficware (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Arrivals on Red Eastbound
Fau Trafficware Signal 3003 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:55 AM
Total Detector Hits = 3872 Total AoR = 1386
Percent AcR for the select peried = 51
=== Arrivals on Red Unknown Flan1 Plan2  Plan3  Plan4 Plan3 Unknown Plan1 Plan2
—— Percent Arivals on Red T AR 57 457, SoR 41 AoRg 6T ARy 5 £8% AcR 57%..753% AoRy
e Total Vehicke S RT 45%  54%RT B8%RT 44%RT 53 1% RT 40% RT
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Figure A-90. Trafficware — Arrivals on Red — EB
Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Arrivals on Red Southbound
Fau Trafficware Signal 3003 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM
Total Detector Hits = 3232 Total AoR = 2649
Percent AoR for the select period = 82
=== Arrivals on Red Unknown Flan1 Plan2 Flan 3 Flan4 Plan3 Unknown Flan1 Plan2
— Percent Arrivals on Red 867 AoR———BE% 7887 AR 807 Aofty82% R8T Aol 171%..783% AcRy
— == Total Vehicles 85% AT 8a: “RT BI%RT B87%AT B4 RT 86% RT
00 01 02 03 04 05 06 07 08 051011 12 131415151-’1815202122230001 02 03 04 05 06 07 08 09 10 11 100
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5 Imml '. [ Do
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2 A 0 3
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2 = 20
0 L b ol 4 A 10
Rkiki ‘-v ;g[ ot
0 } . 0

00 02 04 08 08 10 12 14 16 18 20 22 00 02
01 03 05 07 08 11 13 15 17 18 21 23 01

Time (Hour of Day)

Figure A-91. Trafficware — Arrivals on Red — SB
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Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Arrivals on Red Westbound
Fau Trafficware Signal 3002 Phase: & Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Total Detector Hits = 7674 Total AoR = 3526
Percent AcR for the select peried = 51
=== A Unknown Flan1 Plan2 Flan 3 Flan4 Plan3 Unknown Flan1 Plan2
A e o R —— 39% AoR———45% .1 47% AoR64% AoR49% AoR{63%..7 §7% 1 B2 80 fefy
——— Total Vehicles 39% RT 45%  BA%RT 58%RT 43%RT 52% 7 59%_ 40%RT
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E EaGy 30
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oz 04 08 08 10
a1 03 05 07 0g i1 13 15 17 139 21 23 01 03 05 07 0g 11
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Figure A-92. Trafficware — Arrivals on Red — WB
Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Arrivals on Red Northbound
Fau Trafficware Signal 3002 Phase: & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Total Detector Hits = 3104 Total AoR = 2581
Percent AoR for the select period = 83
88 My Unknown Flan1 Plan2 Plan 3 Plan4 Plan Unknown Plan 1 Plan2
e e e o Red ———B8% AoR——1£9% .1 36% AcR-80% AR 89% AcR7B4%. 1 AcR T7%..776%
== Total Vehicles 87% RT 89%_ 82% RT 81% AT &7%AT 95% 79% RT
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Figure A-93. Trafficware — Arrivals on Red — NB
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d) Purdue Coordination Diagram - Trafficware (C:\inetpub\wwwroot\SPMImages

Trafficware 3003 Purdue Coordination Diagram Eastbound

Fau Trafficware Signal 3003 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

49% AoG
Detector Activation Unknown Plan1 Plan2 Plan3  Plan4 Plan3 Unknown Plan1 Plan2
—— Change to Green 59% AoG 55% _55% AoG_59% AoG_39% AoG_ 62% 32% AdG 43% _47% AoG
Change to Yellow 57% GT AoG..T 46% GT T 42% GT | 56% GT JA0G.] 28% GT [AeG..T 60% GT |

~— Change to Red 1.04 PR 1PR  12PR 14PR 07PR 132 11PR 1.08. 078PR

—— Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 0% 10 11

I oG - Arrival On Green 150 —+— t

I GT - Green Time

I PR - Platoon Ratio

120
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g ¥ 3
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E ]
; 60— é:
o s
&
30
0 L

Time (Hour of Day)

Figure A-94. Trafficware — Purdue Coordination Diagram — EB

Trafficware 3003 Purdue Coordination Diagram Southbound
Fau Trafficware Signal 3003 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:5% AM
18% AoG
Detector Activation Unknown Plan1 Plan 2 Plan 3 Plan 4 Plan 3 Unknown Plan1 Plan2
= Change to Green 14% AoG 12% _12% Aol 8% 22% AoG 29% 17% AoG
Change to Yellow 15% GT AoG.T 18% GT"I T GT'[ b TAoG T 20% GT JA0G.T 14% GT |

—— Change to Red 0.93PR 1PR 067PR 105PR 1.38PR 1.19. 11PR 161 121PR

= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11

Il 20G - Arrival On Green 150 4 —+ | ¢y

Bl GT - Green Time ol
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120 ! 1 !
o A N U L o [t —1500
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o —1000 )
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S s
3 —500
0
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Figure A-95. Trafficware — Purdue Coordination Diagram — SB
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Trafficware 3003 Purdue Coordination Diagram Westbound

Fau Trafficware Signal 3003 Phase: 6 Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

49% AoG
Detector Activation Unknown Plan1 Plan2 Plan 3 P!an 4 Plan3 Unknown Plan1 Plan2
— Cianseia Gresn 61% 55% _53% AoG_46% AoG_51% AoG_ 47% 33% AcG 38% _40% AoG,
Change to Yellow 61% GT AoG.T46% GT 42 GTT 57 % GT TAG. T 30% GT [A0G..T 60% GT ]
—— Change to Red 1PR 1PR 115PR  1.1PR 083PR 0.98. 1.1PR 093. 067PR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I 20G - Arrival On Green 150 - A g 2000
I GT - Green Time
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Figure A-96. Trafficware — Purdue Coordination Diagram — WB
Trafficware 3003 Purdue Coordination Diagram Northbound
Fau Trafficware Signal 3003 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
17% AoG
Detector Activation Unknown Plan 1 Plan2 Plan 3 Plan 4 Plan 3 Unknown Plan1 Plan2
— Change to Green 12% AcG 11% _14% AoG_20% AoG 23% AoG 23% _24% AG
Change to Yellow 13% GT AoG.T18%GT T19% GT | 13° GT '|'HoG I 21% GT [A0G.T 14% GT ]
— Change to Red 0.92PR 092. 078PR 105PR 085PR 107 11PR 135 171FR
— Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 03 10 11
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18 20 22 00 02 04 06 08 10
01 03 05 07 03 " 13 15 17 19 21 23 01 3 05 07 08 1
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Figure A-97. Trafficware — Purdue Coordination Diagram — NB

e) Purdue Split Failure
No graphs — Needs to be configured in the SPM Tool. To be accomplished later.

f) Pedestrian Delay
No graphs — Needs to be configured in the controller. To be accomplished later.

g) Preemption Details
No graphs — Needs to be configured in the controller. To be accomplished later.
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h) Purdue Phase Termination

Time (Hour of Day)

Trafficware 3003 Purdue Phase Termination 1-8
Chart Legend
N GapOut EEE Max Out M Force Off MM Unknown Termination Cause MMl Ped Activity
Fau Trafficware Signal 3003
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Currently showing Force-Offs, Max-Outs and Gap-Outs with aconsecutive occurrence of 1 or more.
Pedestrian events are never filtered
r Unk r~Plan 1——Plan 2——— Plan 3——Plan 4——Plan 3— Unk ~Plan 1——Plan 2—
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11 12
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® 5
=
Zz 4
£ 3
2
1
b |
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Figure A-98. Trafficware — Purdue Phase Termination
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i) Speed (Check in C:\inetpub\wwwroot\SignalPerformanceMetrics\misc)

The graphs are shown below, but without data from the controller because
be configured in the controller. To be accomplished later.

speed detectors need to

Controller Type | Controller # | Performance Measure

Approach

Trafficware 3003 Approach Speed

Eastbound

Fau Trafficware Signal 3003 Phase 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday. March 29, 2016 11:59 &M
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green tostart of yellow
peed Accuracy: +- 5 MPH

—— Posted Speed ——Uu

rFlan 17—Flan 2—
o 25% Sp 0

known———— Plan 17—Flan 2—— Plan 3—1—Flan 4—Flan 3
Sp0——85° 85% Sp 0-85% Sp O B5% Sp 0485% §

= B5th Percentile Speed =

T 85%..85% Sp O

—— Average MPH
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- [ 0 TSwDev ]

04 05 06 O7 0% 09 10 11 12
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Figure A-99. Trafficware — Approach Speed — EB

Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Approach Speed Southbound
Fau Trafficware Signal 2002 Phase 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;

Time Filter: Os after start of green tostart of yellow
peed Accuracy: +- 5 MPH
—— Posted Speed Unknown rPlan 1—Plan 2—
—— B5th Percentile Speed /e p D
— Average MPH
00 01 02 03 04 05 06 07 04 05 06 O7 03 03 10 11 12
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L 3
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Figure A-100. Trafficware — Approach Speed — SB
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Controller Type | Controller # | Performance Measure Approach

Trafficware 3003 Approach Speed Westbound

Fau Trafficware Signal 3003 Phase & \Westbound
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green to start of yellow
peed Accuracy: +- 5 MPH

—— Posted Speed |—Unkncwn—rPIan 17—FPlan 2——Plan 3—|—F’Ian 4—rPIan 3T Unkngwn TFlan 1-|—F'\an 2—|
— B5th Percentile Spesd % S Dy 5 057 S0 B 057 Sp D 057 Sp 0BT 2 85% Sp 0 T B5% . -B5% Sp 0
— Average MPH ,— ,—[ ) : 0 d E
00 01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 O7 08 09 10 11 12
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T 35
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] 0z 04 08 08 10 12 14 16 18 20 22 00 0z 04 06 08 10 12
01 03 0s a7 0g 11 13 15 17 15 21 23 o1 03 05 07 09 11
Time (Hour of Day)
Figure A-101. Trafficware — Approach Speed — WB
Controller Type | Controller # | Performance Measure Approach
Trafficware 3003 Approach Speed Northbound
Fau Trafficware Signal 3003 Phase & Northbound
Meonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: s after start of green to startof yellow
peed Accuracy: +- 5 MPH
—— Posted Speed yiUnkncwn*rF'lan T—,*F‘Ian 2——Plan3——Plan 4*[F‘I§ﬂ 31— Unknown————Plan 1—|7F'Ian Zﬁ
—— 85th Percentile Speed ——85% |: —|—85-,c.—|— |:..-—|—55 |:..-—|—9~5 |:..-—|85'-,‘?~I 85% Sp 0 "5‘,. 85 ;u—|
— Average MPH Lve 5 A Py
- GEL | - |
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Figure A-102. Trafficware — Approach Speed — NB
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j) Split Monitor — Trafficware
(C:\Installs\Deeptistuf\SPMWebFiles\SPMWebFiles\SPMSourceFiles\v3.2Deepti\Si

gnal Timing Diagrams)

Controller Type

Controller #

Performance Measure

Phase

Trafficware

Split Monitor

1

Il Frogrammed Split

Chart Legend
B GapOut B MaxOut B Force Off HEE Unknown Termination Cause [l Ped Activity

Fau Trafficware SIGH3002 Phase 1
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

— Unknown———Flan_1—Flan 2—Flan 3—|—F'Ian 4—| Flan .———— Unknown———Flan_—Flan 2—

| 11.5 - 85 Percentile 5.7

236-8.1293-2.,310-2

28.7..

29.3 - 85 Percentile Split—mT 21..4

245-84

— 11.4 Avg. Split— 117 19.2 Av._ 124 Av_q290Av.1229 — 236 Avg Split—— 244 214 Av_,
,—I;ID:ForceDﬁs—rDD 1583% FqE28% F100% Fa.115.0 7——00% ForceDﬁs—rDD A732%F

26.8%

—43.9% GapOuts—3¢ T T 86.2% 7
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Figure A-103. Trafficware — Split Monitor — Phase 1
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Controller Type | Controller # | Performance Measure Phase

Trafficware 3003 Split Monitor 2

Phase Duration [Seconds|

120

Fau Trafficware SIGH3003 Phaze 2
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

— Unknown——— Flan..—Flan 2—|—F'Ian 3—|—F'Ian4—|F'Ian...| Unknown (Flan.—Flan 2—
| 34.5-85 Percentile 5.7 461 65.9-8.154.8- 8.1 110.7 -7 625 —— 236.8 - 85 Percentile Split—7 50,1 464- 8
— 21.9 Awg. Split—7 467 47.8 Av_4 52 18w 4 1EI1 BA 9580 — 285 Avg Split———— 474423 Av
— 0.0% ForceOffs—y EI D '3'8 'I‘-’ F 8 9% F 196.7% F g Ei 1 0.0% ForceOffs———m EI D QE».EC‘.% F...1
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Figure A-104. Trafficware — Split Monitor — Phase 2

Controller Type | Controller # | Performance Measure Phase

Trafficware 3003 Split Monitor 3

Phasa Duration [Seconds|

Fau Trafficware SIGHF3003 Phase 3
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:59 AM
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Figure A-105. Trafficware — Split Monitor — Phase 3
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Controller Type | Controller # | Performance Measure Phase

Trafficware 3003 Split Monitor 4

Fau Trafficware SIGH#3002 Phase 4
Monday, March 28 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM

— Unknown———Plan...— Flan 2—|—F'Ian 3—|—F'Ian 4—Plan..q Unknown |F'Ian -Flan 2+
[ 122 - 85 Percentile 5.7 13..7 25.0-8.129.2- 8.1 31.0- 8.7 242 — 26.6 - 85 Percentile Split—7 27..725.0- 2
— 12.1 Avg. Split— 127 20.0 Av_, 242;—-.*.' 2820 1 N3 — 2271 Avg. Split——— 23 72268,
,—DD FDrceDﬁs—rDD 11“4‘ F. 1144 F. 1DD Fo. TDD T—00% FnrceDﬁs—rDD —|3.¢4 F]

oo - e o e o o oo
. GapOuts uiu o a7.6° o 2:-.'2::_,-_[_._, T

[ T T
|—48 A SkID-S—rDD '|DE| S"L '||:| Sk '|1 T4 Sk -T b 1—52-1 SkIDS—rDD -||:| 0% Sk |
0020304050607 0302101711272 141516171819 2021 222200010203 04 05 06 07 02 09101112

110
i) 100
= 50
S @
« 70
k= &0
= 50
a 40 e 7
@ 20 . = "'-“'"."‘--_f FikY Y 1'1':'. v l-..u o g i l.'- ':tt. o ) X
E 0 #.:’; |.. " .: - - ' ‘-i""‘?s"-’{ N el ‘ﬂ’n_“ 'l:_u__ft__u__ - Sl e T .\.!lf}##ﬂ; o
10 . N hAN
n T ] |
0 020304050607 08 0% 10111213 14151617 18192021 22230001 02 03 04 05 06 07 08 09 10 11 12
Time (Hour of Day)
Figure A-106. Trafficware — Split Monitor — Phase 4
Controller Type | Controller # | Performance Measure Phase
Trafficware 3003 Split Monitor 5
Fau Trafficware SIGH#I002 Phase b
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure A-107. Trafficware — Split Monitor — Phase 5
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Controller Type | Controller # | Performance Measure Phase

Trafficware 3003 Split Monitor 7

Fau Trafficware SIGHI003 Phase 7
Monday, March 28, 2016 12:00 AM - Tuesday, March 23, 2016 11:59 AM
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Figure A-108. Trafficware — Split Monitor — Phase 7

Controller Type | Controller # | Performance Measure Phase

Trafficware 3003 Split Monitor 8

Fau Trafficware SIGH3002 Phase 8
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
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Figure A-109. Trafficware — Split Monitor — Phase 8

k) Turning Movement Counts
No graphs — Need to add new detectors after the stop bar. To be accomplished later.
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I) Yellow and Red Actuations
No graphs — Need to add new detectors in the intersection after the stop bar. To be accomplished

later.

A.5 McCain (ATC eX) High Resolution Data Performance Metrics

a) Approach Delay — McCain (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach

McCain

3004

Approach Delay Eastbound

—— Approach Delay
—— Approach Delay Per Vehicle

Fau McCain Signal 3004 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:5% AM

Lowerage Delay Per Vehicle = 12 Seconds.
Total Delay For Selected Pericd = 104417 Seconds

Flan 3 Flan1 Plan2 Plan3 Plan4 Plan3 Plan1 Plan 2
64D 44D 12AD 17AD 19 AD 16 AD 14AD 17AD
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Figure A-110. McCain — Approach Delay — EB
Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Delay Southbound
Fau McCain Signal 3004 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 28, 2016 11:55 AM
Average Delay Per Vehicle = 47 Seconds.
Total Delay For Selected Peried = 172043 Seconds
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Figure A-111. McCain — Approach Delay — SB
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Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Delay Westbound
Fau McCain Signal 3004 Phase: 6 Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Lwerage Delay Per Vehicle = 10 Seconds.
Total Delay For Selected Period = 67214 Seconds
— " Plan3 Flan1 Plan2 Plan3  Plan4 Plan 3 Plan1 Plan2
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Figure A-112. McCain — Approach Delay — WB
Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Delay Northbound
Fau McCain Signal 3004 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Lverage Delay Per Vehicle = 48 Seconds.
Total Delay For Selected Period = 177545 Seconds
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Figure A-113. McCain — Approach Delay — NB
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b) Approach Volume - McCain (C:\inetpub\wwwroot\SignalPerformanceMetrics)

04

Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Volume Eastbound
Westhound
olume report for Fau McCain on the Westbound and Eastbound h
3/28/2016 12:00:00 AM - 3272016 11:53:00 AM
Approach count accuracy: undercounts by 5-25%
— 'wlestbound 600 1
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Figure A-114. McCain — Approach Delay - WB & EB
Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Volume Northbound
Southbound
Welume report for Fau McCain on the Northbound and Southbound approaches.
3/28/2016 12:00:00 AM - 3252016 11:55:00 AM
Approach count accuracy: undercounts by 5-25%
= Northbound 1
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Figure A-115. McCain — Approach Delay — NB & SB
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McCain

3004

Approach Volume

Total

Metric Value
Total Volume 7 409
Peak Hour 9:00 AM - 10:00 AM
Peak Hour Volume 354
PHF 0.894
Peak-Hour K-factor A
Marthbound Total Volume 3717
Northbound Peak Hour 12:30 AM - 1:30 AM
Morthbound Peak Hour Volume 186
Northbound PHF 0.816
MNorthbound Peak-Hour K-factor A
Northbound Peak-Hour D-factor 0.769
Southbound Total Volume 3,692
Scuthbound Peak Hour |4:00 AM - 5:00 AM
Southbound Peak Hour Volume 181
Scuthbound PHF 1
Southbound Peak-Hour K-factor A
Seuthbound Peak-Hour D-factor 0.884
Metric Value
Total Volume 15,800
Peak Hour 4:00 AM - 5:00 AM
Peak Hour Volume 892
PHF 0.907
Peak-Hour K-factor A
‘Westbound Total Valume 6,580
‘Westbound Peak Hour 4:00 AM - 5:00 AM
‘Westhound Peak Hour Volume 447
‘Westhound PHF 0.963
Westbound Peak-Hour K-factor A
‘Westhound Peak-Hour D-factor 0.996
Eastbound Total Volume 8,920
Eastbound Peak Hour 4:00 AM - 5:00 AM
Eastbound Peak Hour Volume 445
Eastbound PHF 1
Eastbound Peak-Hour K-factor N
Eastbound Peak-Hour D-factor 1

|

|
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Figure A-116. McCain — Approach Volume — WB




c) Arrivals On Red - McCain (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
McCain 3004 Arrivals on Red Eastbound
Fau McCain Signal 3004 Phase: 2 Eastbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Total Detector Hits = 7646 Total AoR = 3274
Percent AoR for the select period =43
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Figure A-117. McCain — Arrivals on Red — EB
Controller Type | Controller # | Performance Measure Approach
McCain 3004 Arrivals on Red Southbound
Fau McCain Signal 2004 Phase: 4 Southbound
Meonday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:59 AM
Total Detector Hits = 3195 Total &R = 2752
Percent AcR for the select peried = 86
sas furi Plan 3 Plan1 Plan2 Flan 3 Plan 4 Flan 3 Plan1 Plan2
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Figure A-118. McCain — Arrivals on Red — SB
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Controller Type | Controller # | Performance Measure Approach
McCain 3004 Arrivals on Red Westbound
Fau McCain Signal 3004 Phase: 6 Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM
Total Detector Hits = 5307 Total Ao = 2553
Percent &oR for the select period =43
sss f= Plan 3 Plan1 Flan2  Plan3 Plan 4 Flan1 Plan2
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Figure A-119. McCain — Arrivals on Red — WB
Controller Type | Controller # | Performance Measure Approach
McCain 3004 Arrivals on Red Northbound
Fau McCain Signal 3004 Phase: & Northbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Total Detector Hits = 3204 Total &R = 2777
Percent AoR for the select period = 87
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Figure A-120. McCain — Arrivals on Red — NB
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d) Purdue Coordination Diagram - McCain (C:\inetpub\wwwroot\SPMImages

McCain 3004 Purdue Coordination Diagram Eastbound
Fau McCain Signal 2004 Phase: 2 Eastbound
Monday, March 28 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM
57% AoG
Detector Activation Plan 3 Plan1 Plan2  Plan3  Plan4 Plan 3 Plan1 Plan2
—— Change to Green 69% AoG 74% _51% AoG_45% AoG_50% AoG 48% AoG §7% _45% AoG
Change to Yellow 69% GT A0G.T46% GT T 44% GT [ 55% GT | 47% GT [80G.T40% GT ]
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Figure A-121. McCain — Purdue Coordination Diagram — EB

McCain 3004 Purdue Coordination Diagram Southbound
Fau McCain Signal 3004 Phase: 4 Southbo
Monday, March 28, 2016 12:00 AM - Tuesday, March29 201611 59 AM
14% AoG
Detector Activation Plan 3 Plan 1 Plan 2 Plan 3 Plan 4 Plan3 Plan1 Plan2
—— Change to Green AoG_19% AoG 18% AoG 11% _21% AoG
Change to Yellow 84 GT AoG T 17/ GT 117 1"' GT ] 14/. GT T 16% GT [A0G..T 20% GT ]

—— Change to Red 1PR 082PR 129PR 136PR 1.12PR 085. 105PR
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Figure A-122. McCain — Purdue Coordination Diagram — SB
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McCain 3004 Purdue Coordination Diagram Westbound
Fau McCain Signal 2004 Phase: 6 \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM
57% AoG
Detector Activation Plan 3 Plan1 Plan2  Plan3  Plan4 Plan 3 Plan1 Plan2
— Chande'io Graeh 68% AoG 80% _56% AoG_27% AoG_51% AcG 38% oG 47% _42% AoG
e 5 vellow 69% GT — AoG..] 49% GT ] 48% GT | 60% GT | 51% GT [A0G..] 45% GT |
— s R 0.33 PR 103 1.14PR  056PR  0.85PR 075 FR 075. 033FR
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Figure A-123. McCain — Purdue Coordination Diagram — WB
McCain 3004 Purdue Coordination Diagram Northbound
Fau McCain Signal 3004 Phase: 8 Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
13% AoG
Detector Activation Plan3 Plan1 Plan2 Plan3  Plan4 Plan3 Plan1 Plan2
i Gra 9% AcG 5% _14% AcG_22% AcG_11% AoG 16% AcG 15% _20% AoG
b valow [ 9%GT  [AG.T17%GT ] 17% GT ] 13% GT | 16% GT [A0G.] 20% GT |
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Figure A-124. McCain — Purdue Coordination Diagram — NB

e) Purdue Split Failure

No graphs — Needs to be configured in the SPM Tool. To be accomplished later.
f) Pedestrian Delay

No graphs — Needs to be configured in the controller. To be accomplished later.
g) Preemption Details

No graphs — Needs to be configured in the controller. To be accomplished later.
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h) Purdue Phase Termination

Controller Type | Controller # | Performance Measure Phases
McCain 3004 Purdue Phase Termination 1-8
Chart Legend
I GapOut HEE Max Out WM Force Off MMM Unknown Termination Cause I Ped Activity
Fau McCain Signal 3004
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM
Currently showing Force-Offs, Max-Outs and Gap-Outs with aconsecutive occurrence of 1 or more.
Pedestrian events are never filtered

r Plan 3 —Plan 1——Plan 2———Plan 3————Plan 4— Plan 3- —Plan 1—4—Plan2—,
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Figure A-125. McCain — Purdue Phase Termination
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i) Speed (Check in C:\inetpub\wwwroot\SignalPerformanceMetrics\misc)

The graphs do exist, but without the data from the controller because speed detectors need to be

configured in the controller. To be accomplished later.

Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Speed Eastbound
Fau McCain Signal 3004 Phase 2 Eastbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green to start of yellow
5 Aecuracy: +- 5 MPH
— Posted Speed ——Flan S—rF‘Ian 11—Flan z—|—F‘|an 3—y—F'Iar|L TFlan 1-|—F'Ianz—|
— 085th Percentile Speed _§5 5p 0—85% 5. g 3 )
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Figure A-126. McCain — Approach Speed — EB

Controller Type | Controller # | Performance Measure Approach
McCain 3004 Approach Speed Southbound
Fau McCain Signal 3004 Phase 4 Southbound
Meonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green to startof yellow
peed Accuracy +- 5 MPH
—— Posted Speed ;—Plan 3—|—F'Ian 1-|—F‘Ian 2——FPlan 3—|—F‘Ian d—
— 25th Percentile Speed 8% 5 5 =P “‘T% qi “'_F s Sp O
—— Awerage MPH ’— s —[ TS_L [‘F ':Tck [_ TS‘C
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Time (Hour of Day)

Figure A-127. McCain — Approach Speed — SB
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Controller Type | Controller # | Performance Measure Approach

McCain 3004 Approach Speed Westbound

Fau McCain Signal 3004 Phase 6 \Westbound
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: 0z after start of green to start of yellow
peed Accuracy: +- 5 MPH

—— Posted Speed |—Plan 3—|—F'Ian 1-|—Plan 2——Flan 3—|—Plan« T
— 85th Percentile Speed 8% F 0——85% 5. ;wr% ;u '

— Average MPH
— |
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Figure A-128. McCain — Approach Speed — WB

Controller Type | Controller # | Performance Measure Approach

McCain 3004 Approach Speed Northbound

Fau McCain Signal 2004 Phase & Northbound
Meonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: Os after start of green to start of yellow
peed Accuracy: +- 5 MPH

— Posted Speed y—F'Ian 3—|-F’Ian 1-,—?Ian 2—|—F‘Ian 3—|—F’Ian T

—— 25th Percentile Speed S. IZ u—r 85% I: ..‘—|— 85% ; O
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Figure A-129. McCain — Approach Speed — NB
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Jj) Split Monitor — McCain
(C:\Installs\DeeptistufA\SPMWebFiles\SPMWebFiles\SPMSourceFiles\v3.2Deepti\Si
gnal Timing Diagrams)

Controller Type | Controller # | Performance Measure Phase

McCain 3004 Split Monitor 1

Chart Legend
I Frogrammed Split Il Gap Out B Max Out M Force Off  EEM Unknown Termination Cause [ Ped Activity

Fau McCain SIG#3004 Phasze 1
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11.5% AM

I Plan 2 {Flan 'I]—F'Ian 2—Flan 3—|—F'Ian 4 Flan 3 Flan 1~Flan 2—

| 11.0 - 85 Percentile 5 ..-| 1M0.1242-8 1279-8 1362-8 17— 274 - 85 Percentile Split————— 300 244-8_

— 114 Avg. Split—— 11.2.0 188 A 227 Av 294H~.r T 222 Avg. Split——— 237 214 A
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Figure A-130. McCain — Split Monitor — Phase 1
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Controller Type | Controller # | Performance Measure Phase
McCain 3004 Split Monitor 2
Fau McCain S1G#2004 Phase 2
Monday, March 28, 2016 12:00 AM - Tuesday, March 25 2016 11:55 AM
Plan % jFlan_1Plan 2— Plan 32— Flan 4— Plan 3 jFlan_1—Plan 2—
187.0 - 85 Percentile 5.1 1271 64.8-8 159.9-8 1 1085 - 17— 63.9 - 85 Percentile Split——— 101457 -8
— 849 Avg. Split—— 1261 47.9 Av 4 544 Aw 1012 A 1— 581 fwg. Split————— 956 422;5.»' 1
,—1E:D;D‘-" ForceDﬁs—ISF.E... 9"‘ 'Il‘-' F..: °E 9% F 83 F —3% 5_ FGrDEDﬁS—[Q E —|— 1 % -]
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Figure A-131. McCain — Split Monitor — Phase 2
Controller Type | Controller # | Performance Measure Phase
McCain 3004 Split Monitor 3
Fau McCain SIG#3004 Phase 3
Monday, March 28, 2016 12:.00 AM - Tuesday, March 29, 2016 11:5% AM
Flan 3 {Flan 1—~Flan 2——Plan 3— Flan 4— Flan 3 Flan 1]—F'Ian 2—|
| 13.2 - 85 Percentile 5.9 1221 15.0- 8.1 20.0- 8.4 25.0 - 8_y— 20.0 - 85 Percentile Split——— 2001 15.0- 8,4
,—F11;$ Lorg. Split— 11;I_3...]_‘|4.1_;_5.~.r 1 19:{&.*; 1 23_[!:;5.*.' — 18 'A*.rg Split——— 132 ; 14, BH‘.’...]
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Figure A-132. McCain — Split Monitor — Phase 3
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Controller Type | Controller # | Performance Measure Phase

McCain

3004 Split Monitor 4

Fau McCain SIG#3004 Phase 4
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

Plan 1Plan..— Plan 2—|—F'|an 3—|—F'Ian4 T Plan (Flan_.—Flan 2—
]17 b - 85 Percentile 5.1 11.5.1246- 8 1260-8_7302- 81— 23.9 - 85 Percentile Split——— 26,1, 25.0- 8,
— 120 &wg. Split—— 114 18.8 Av 1 225 Aw. 1255:—-.7 T 208 Avg. Split———— 224 1 21.7 A ]
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Figure A-133. McCain — Split Monitor — Phase 4
Controller Type | Controller # | Performance Measure Phase
McCain 3004 Split Monitor 5
Fau McCain SIGE3004 Phase 5
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:5% AM
Flan 3 Flan 1—Flan 2—— Plan 32— Flan 4— Plan 3 Plan 1—Flan 2—
| 11.0- B5 Percentile 5.9 11.0.7 20.7- 8.9 22.2- B 254 - 8.7—— 20.1 - 85 Percentile Spli————20.5.1 20.2- &4
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Figure A-134. McCain — Split Monitor — Phase 5

259




Controller Type | Controller # | Performance Measure Phase

McCain 3004 Split Monitor 6

Fau McCain SIGHEI004 Phase &
Maonday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM

Flan 3 1Flan_..;- Flan 2—-Flan 23— Flan 4— Flan 3 1Plan_.—Flan 2—
187.0- 85 Percentile 5.1 127._165.3-8_.166.1- 8.1 119.9-_7— 65.1 - 85 Percentile Split——— 1051 52.7- &,
— 85.2 Avg. Split— 1261 50.9 Av._9 59.9 Av_1 1102 A ———— 63.8 Avg. Split———— 101 14'3;’.\: 1
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Figure A-135. McCain — Split Monitor — Phase 6
Controller Type | Controller # | Performance Measure Phase
McCain 3004 Split Monitor 7
Fau McCain SIGE3004 Phase 7
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 1159 AM
Flan 2 Flan 1—Flan 2— Flan 23— Flan 4— Flan 3 Flan 1—Flan 2—
| 11.0 - 85 Percentile 5.7 11.0.115.0- 8.7 20.0- 8.7 25.0 - 87— 20.0- 85 Percentile Split——— 20.0.1 15.0- &4
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Figure A-136. McCain — Split Monitor — Phase 7
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Controller Type | Controller # | Performance Measure Phase

McCain 3004 Split Monitor 8

Phaze Duration [Seconds|

Fau McCain SIGEINME Phase &
Monday, March 28, 2016 12:00 AM - Tuezday, March 29, 2016 11:5% AM

Flan 3 1Flan_— Flan 2— Flan 3— Flan 4— Flan F (Flan_—Flan 2—
1145 - 85 Percentile 5 1128 1 246- S..-| 276-8.7304-8 7— 241 - 85 Percentile Split———24.8 1 250- 8,
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Figure A-137. McCain — Split Monitor — Phase 8

k) Turning Movement Counts
No graphs — Need to add new detectors after the stop bar. To be accomplished later.
I) Yellow and Red Actuations
No graphs — Need to add new detectors in the intersection after the stop bar. To be accomplished

later.
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A.6 Intelight (2070-LDX) High Resolution Data Performance Metrics

a) Approach Delay — Intelight (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach

Intelight 3005 Approach Delay Eastbound

Fau Intelight Signal 2005 Phase: 2 Eastbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

Luwerage Delay Per Vehicle = 13 Seconds.
Total Delay For Selected Period = 87625 Seconds

—— Approach Delay Free Plan4  Plan.. Free
—_ h Delay Per Vehicl 7AD 30AD 20AD 19 AD
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Figure A-138. Intelight — Approach Delay — EB
Controller Type | Controller # | Performance Measure Approach
Intelight 3005 Approach Delay Southbound
Fau Intelight Signal 3005 Phase: 4 Southboun
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 201511 55 AM
Average Delay Per Vehicle = 33 Seconds.
Total Delay For Selected Period = 113884 Seconds
— Approach Delay qFree Plan4  Plan Free
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Figure A-139. Intelight — Approach Delay — SB
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Controller Type | Controller # | Performance Measure Approach

Intelight 3005 Approach Delay Westbound

Fau Intelight Signal 3005 Phase: 6 Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM

Lwerage Delay Per Vehicle = 13 Seconds
Total Delay For Selected Period = 82772 Seconds
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Figure A-140. Intelight — Approach Delay — WB

Controller Type | Controller # | Performance Measure Approach

Intelight 3005 Approach Delay Northbound

Fau Intelight Signal 3005 Phase: & Northbound
Menday, March 28, 2016 12:.00 AM - Tuesday, March 23, 2016 11.55 &AM

Average Delay Per Vehicle = 31 Seconds.
Total Delay For Selected Period = 102862 Seconds
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- . . 30 AD 49AD 28 AD
Approach Delay Per Vehicle | E?ELET[' | ESE;T[ZEEETE : . |
0001020304 050607 08091011 121314151617 18192021 2223 00 01 02 03 04 05 06 07 08 09 10 11 12
15 20000
0 o
E &
g 15000 =
2 10 B
_3 =
3 10000 ¢
£ e
5 5 g
B A A T INWRIA j 5000 g
a2 ( ViR A% B i A A &
E \ VI V Ll A~ \ A A -"'\,-"'.v'\._ “\/\‘-’\.-"'\,«J'“'r\,_ o
0 ]

00 0z 04 08 08 10 12 14 18 18 20 22 0o 0z 04 08 08 10 12
o 03 05 07 ] b 13 15 17 18 21 23 o1 a3 05 07 ] 11

Time (Hour of Day)

Figure A-141. Intelight — Approach Delay — NB
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b) Approach Volume - Intelight (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type | Controller # | Performance Measure Approach
Intelight 3005 Approach Volume Eastbound
Westhound
“olume report for Fau Intelight on the \westbound and Eastbound h
372872016 12:00:00 AM - 3/23/2016 11:55:00 AM
Approach count accuracy: undercounts by 5-25%
— \westbound 1
— Eastbound
=== \nlestbound DO-Factor 0.9
=== Eastbound D-Factor
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Figure A-142. Intelight — Approach Delay — WB & EB
Controller Type | Controller # | Performance Measure Approach
Intelight 3005 Approach Volume Northbound
Southbound
Wolume report for Fau Intelight on the Northbound and Southbound approaches.
3282016 12:00:00 AM - /2372016 11:55:00 AM
Approach count accuracy: undercounts by 5-25%
— Northbound 1
— Southbound I
=== Northbound DO-Factor 0.9
=== Southbound D-Factor
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Figure A-143. Intelight — Approach Delay — NB & SB
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Intelight

3005

Approach Volume

Total

Metric Value
Total Volume 6778
Peak Hour 815 AM - 9015 AM
Peak Hour Volume 354
PHF 0,851
Peak-Hour K-factor NA
Morthbound Total Volume 3,289

MNorthbound Peak Hour

530 AM - 5:30 AM

Morthbound Peak Hour Volume

165

Northbound PHF 0.859
Northbound Peak-Hour K-factor INA

Northbound Peak-Hour D-factor 1.02
Southbound Total Volume 3,489

Southbound Peak Hour

215 AM - 9015 AM

Southbound Peak Hour Volume

197

Southbound PHF 1
Southbound Peak-Hour K-factor NA
Southbound Peak-Hour D-factor 0.797
Metric Value
Total Volume 13187
Peak Hour 8:00 AM - 9:00 AM
Peak Hour Volume 729
PHF 0.916
Peak-Hour K-factor NA
Westbound Total Volume 6,215

Westbound Peak Hour

8:00 AM - 9:00 AM

Westbound Peak Hour Volume

340

‘Westbound PHF 0.944
Westbound Peak-Hour K-factor NA
Westbound Peak-Hour D-factor 1.14
Eastbound Total Volume 6,972

Eastbound Peak Hour

8:00 AM - 9:00 AM

Eastbound Peak Hour Volume

389

Eastbound PHF

1

Eastbound Peak-Hour K-factor

MNA

Eastbound Peak-Hour D-factor

0.874
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Figure A-144. Intelight — Approach Volume — WB




c¢) Arrivals On Red - Intelight (C:\inetpub\wwwroot\SignalPerformanceMetrics)

Controller Type

Controller #

Performance Measure Approach

Intelight

3005

Arrivals on Red Eastbound

Fau Intelight Signal 3005 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM

Total Detector Hits = 6194 Total AoR = 2542
Percent AcR for the select period = 47

=== Arrivals on Red Free ,_'_:"ef
— Percent Arrivals on Red T "EL': Aokt 3% 5=.-r-:, AoR, .
=== Total Vehicles 58% RT 5 56% RT
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Time (Hour of Day)
Figure A-145. Intelight — Arrivals on Red — EB
Controller Type | Controller # | Performance Measure Approach
Intelight 3005 Arrivals on Red Southbound
Fau Intelight Signal 3005 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Total Detector Hits = 3081 Total AoR = 2531
Percent AoR for the select period = 82
=== Arrivals on Red Free _Plan4 Plan2 _ Free
—— Percent Arrivals on Red I EE__";’ ARl T _E'r CRT%] T _';;, AaR 1
=== Total Vehicles 87% RT 76% RT 77% 78% RT
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Time (Hour of Day)

Figure A-146. Intelight — Arrivals on Red — SB
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Controller Type

Controller # | Performance Measure

Approach

Intelight

Arrivals on Red

Westbound

Fau Intelight Signal 3005 Phase: & \Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

Total Detector Hits = 5510 Total AoR = 2751
Percent AcR for the select period = 50

=== Arrivals on Red Free Plan4  Plan2
—— Percent Arrivals on Red T df\* AoR |4:8r':o AoRy §5o T )
-== Total Vehicles 4% RT 56% RT 62%
0001020304 0506070809101 121314151617 181520 21 22 23 00 0102 03 04 05 06 07 08 09 10 11 12
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Figure A-147. Intelight — Arrivals on Red — WB
Controller Type | Controller # | Performance Measure Approach
Intelight Arrivals on Red Northbound
Fau Intelight Signal 2005 Phase: & Northbound
Monday, March 28 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM
Total Detector Hits = 2888 Total AoR =2333
Percent AoR for the select period = 81
=== Arrivals on Red Free Plan4 Plan 2
— Percent Arrivals on Red I 5:_» AoR T AoR+ T .
==~ Total Vehicles BESHE e i
00 0102030405060708091011 121314151617 18 1% 20 21 22 23 00 01 02 03 04 05 06 O7 08 0% 10 11 12
- A _V.l | A | a0
=) A \J PJ " i h\l r il y h A |I ﬂ " an
: V VT 1NN AL 70
= T T
& I/ 1 0 g
{ 0 £
s w0 g
E 30
2 20
T e Fa 10
V 7
0 Y 0

i 03 05 07 08 1 13 15 17 19 21 23 i
Time (Hour of Day)

Figure A-148. Intelight — Arrivals on Red — NB
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d) Purdue Coordination Diagram - Intelight (C:\inetpub\wwwroot\SPMImages

Intelight 3005 Purdue Coordination Diagram Eastbound

Fau Intehght Signal 2005 Phase: 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

52% AoG
Detector Activation Free Plan4 Plan2 Free
—— Change o Green 53% AcG 50% AoG_ 37% 43% Ao
Change to Yellow | 4% GT [ 44% GT JAG.. 44% GT |
—— Change toRed 14FR 1.14PR 097.. 098 PR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 02 10 11
I oG - Arrival On Green 150 - 1 +——+
Il GT - Green Time
Il PR - Platoon Ratio
120
Z
& L N , ;" 3
i B :
£ ub e - 3
o =
& Rl igfg
18 18 20 22 0 02 04 J 08 08 10
15 17 19 21 23 01 03 Qs 07 03 "
Time (Hour of Day)
Figure A-149. Intelight — Purdue Coordination Diagram — EB
Intelight 3005 Purdue Coordination Diagram Southbound

Fau Intelight Signal 3005 Phase: 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

18% AoG
Detector Activation Free Plan4 Plan2 Free
e 16% AoG 24% AoG_ 19% 21% AcG
e poen | 13% GT [ 24% GT A0G. | 2% GT |
Change to Yellow
—— Change to Red 1.15PR 1PR 0.83. 0.95PR
= Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I 20G - Arrival On Green + ] I L o T T T 2000
I GT - Green Time
I PR - Platoon Ratio
3 &1 ) 1500
& r 3
2 pp : 1000 %
E T ; ]
% =
2 o
g g
) 1 00
= 0

18 18 20 22 00 02 04 06 08 10
17 18 21 23 01 03 05 07 03 11

Time (Hour of Day)

Figure A-150. Intelight — Purdue Coordination Diagram — SB
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Intelight 3005 Purdue Coordination Diagram Westbound

Fau Intelight Signal 3005 Phase: 6 Westbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

50% AoG
Detector Activation Free Plan4 Plan2 Free
—— Change to Green 56% AoG §2% AoG_ 35% 41% AoG
Change to Yellow [ 86% GT 44% GT '],-»oG_ I 40% GT |
—— Change toRed 0.85PR 118PR 0.92 1.02PR
— Volume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I 20G - Arrival On Green At e A N
I GT - Green Time
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“.;f.s M‘t@sgy |
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2 7 2
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00 04 10 12 14 16 18 20 22 00 02 04 06 08 10
01 oa os o 13 15 17 19 20 23 01 03 05 0 09 1
Time (Hour of Day)
Figure A-151. Intelight — Purdue Coordination Diagram — WB
Intelight 3005 Purdue Coordination Diagram Northbound
Fau Intelight Signal 3005 Phase: & Northbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 28, 2016 11:59 AM
20% AoG
Detector Activation Free Plan4 Plan2 Free
o 16% AoG 25% AoG_ 24% 24% AoG
g::g g I 13% GT ]24% GT TAcG. | 25% GT ]
— Change toRed 123PR 104PR 1.04 086 PR
— Volume Per Hour 00 0102 03 04 05 06 07 08 09 10 1112 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
I 20G - Arrival On Green = 2000
Il GT - Green Time
I PR - Platoon Ratio
= I-1500
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2 1000 o
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S —500
s A~ Y o Il R i D s 0 T b =l o

20 22 Q0 02 04 08 08 10
19 21 23 01 03 05 Q7 03 1
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Figure A-152. Intelight — Purdue Coordination Diagram — NB

e) Purdue Split Failure
No graphs — Needs to be configured in the SPM Tool. To be accomplished later.

f) Pedestrian Delay
No graphs — Needs to be configured in the controller. To be accomplished later.

g) Preemption Details
No graphs — Needs to be configured in the controller. To be accomplished later.

269




h) Purdue Phase Termination

Intelight 3005 Purdue Phase Termination 1-8

Chart Legend
BN GzpOut EEE Max Out EEE Force Off MM Unknown Termination Cause MMl Ped Activity

Fau Intelight Signal 3005
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

Currently showing Force-Offs, Max-Outs and Gap-Outs with aconsecutive occurrence of 1 or more.
Pedestrian events are never filtered

i Fi — Plan 4—Plan 2— F .
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 O1 02 03 04 05 06 07 08 03 10 11 12

Phase Number

N W R N

=

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 1
Time (Hour of Day)

| |

Figure A-153. Intelight — Purdue Phase Termination
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i) Speed (Check in C:\inetpub\wwwroot\SignalPerformanceMetrics\misc)
The graphs exist, but without data from the controller because speed detectors need to be
configured in the controller. To be accomplished later.

Controller Type

Controller # | Performance Measure

Approach

Intelight

3005

Approach Speed

Eastbound

—— Posted Speed
—— 85th Percentile Speed
— Average MPH

Fau Intelight Signal 3005 Phase 2 Eastbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;
Time Filter: Us after start of green to start of yellow
peed Accuracy: + - 5 MPH

13 14 15 16 17 18 13 20 21 22 23 00 O1 02 03 04 05
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06 07 08 09 10
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Time (Hour of Day)

08

Figure A-154. Intelight — Approach Speed — EB

Controller Type

Controller # | Performance Measure

Approach

Intelight

3005

Approach Speed

Southbound

—— Posted Speed
= 85th Percentile Speed
— Average MPH

Fau Intelight Signal 3005 Phase 4 Southbound
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: O MPH;
Time Filter: Os after start of greento startof yellow
Speed Accuracy: +- 5 MPH

Flan 4—Flan 2
. e &
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Figure A-155. Intelight — Approach Speed — SB
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Controller Type | Controller # | Performance Measure Approach
Intelight 3005 Approach Speed Westbound
Fau Intelight Signal 3005 Phase 6 \Westbound
Menday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
Detector Distance from Stop Bar: 330 feet; Min Speed Filter: 0 MPH;

Time Filter: Os after start of greento start of yellow

peed Accuracy: +- 5 MPH
— Posted Speed T T_Flan &—Hian 2 1
—— 85th Percentile Speed \ . 1
—— Average MPH ‘ |
00 01 02 03 04 05 06 O7 OB 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 O6 OF 08 0% 10 11 12
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Figure A-156. Intelight — Approach Speed — WB
Controller Type | Controller # | Performance Measure Approach
Intelight 3005 Approach Speed Northbound
Fzu Intelight Signal 3005 Phase & Northbound
Monday, March 28 2016 12:00 AM - Tuesday, March 29, 2016 11:55 AM
Detector Distance from Stop Bar: 300 feet; Min Speed Filter: 0 MPH;
Time Filter: 0s after start of green to start of yellow
Speed Accuracy: +- 5 MPH
—— Posted Speed T T—Plan 4—7Flan 2 1
—— B5th Percentile Speed T T 85% Sp 0425% 5. |
—— Lwerage MPH | I ? |
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Figure A-157. Intelight — Approach Speed — NB
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j) Split Monitor — Intelight

(C:\Installs\Deeptistuf\SPMWebFiles\SPMWebFiles\SPMSourceFiles\v3.2Deepti\Si
gnal Timing Diagrams)

Controller Type | Controller # | Performance Measure Phase

Intelight 3005 Split Monitor 1

FPhase Duration [Seconds|

Chart Legend
I Frogrammed Split Bl Gap Out HEE Max Out HEE Force Off M Unknown Termination Cause I Ped Activity

Fau Intelight S1G#3005 Phaze 1
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:55 AM

| Fr —Flan 4—Flan.q Fr 1
— 20.0- 85 Percentile Split—————————— 30.0- 8.7 20.0— 24.0 - 85 Percentile Split——
| 13.3 Awg. Split 1 300 A9 188 ——— 20.7 Avg. Split——
| _C_.C.f., M_zxq.:tg |1_D._[II§-:: F...ﬂ_ ?.14...17_3_.?".; [-elax[}.ts—|
| 55.4% GapOuts rEe 3%, qE0.E 8.1% GapOuts————
| 35.5% Skips 1.7% Skq 00— 21.6% Skips——
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Figure A-158. Intelight — Split Monitor — Phase 1
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Controller Type | Controller # | Performance Measure Phase

Intelight 3005 Split Monitor 2

Fau Intelight SIGE2005 Phase 2
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:5% AM

I Free r Plan 4—Plan_; Free
—— 57.0- 85 Percentile Split—————— 20.0 - 8_740.0._.— 66.0 - 85 Percentile S|:I|t—|
I 45 Bﬁ.\.rg Split 1 80.0 A 400 ——— 531 Avg. Split——y
I >!eL/D uts |§5;2:-.> F. -|1 '[I' 1—1:9:',&1_.;0 uts——————
| 0.0% GapQOuts 0.0% G400 -|—H'=;;:_,'.s—|
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Figure A-159. Intelight — Split Monitor — Phase 2
Controller Type | Controller # | Performance Measure Phase
Intelight 3005 Split Monitor 3
Fau Intelight SIG#3005 Phaze 2
Maonday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
I Fr r—Flan 4—Flan_; Fr
[ 20.0- 85 Percentile Split————————— 25.0- 8 1 15.0 —— 24.0 - 85 Percentile Spllt—|
I 95.4 Avg. Splhit | 250 A 'IE- 0.———— 1.0 Avg. Split——y
I ’C C:, MaxOut ,—_ * F. TE LS -,—‘I 1 . MaxOu t>—|
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Figure A-160. Intelight — Split Monitor — Phase 3
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Controller Type | Controller # | Performance Measure Phase

Intelight 3005 Split Monitor 4

Fau Intelight SIG#3005 Phase 4
Manday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:55 &M

I Free  Flan 4—|F'Ian 1 Free 1
— 30.0- 85 Percentile Split———————— 45.0- 8_125.0— 21.0 - 85 Percentile Split—
I ;I_.S HAorg. Split 1 45. I.".I;-w -|25 b——— 2_1.1,-‘wg Split——
I a*r 7% Ia1_dx:l.,t |E‘g- : :FD T—r5 8. -,—1_¢ ,: > MaxOuts—————
| 9 GapOuts #0.0% 52.8.—87.5% GapOuts————
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Figure A-161. Intelight — Split Monitor — Phase 4
Controller Type | Controller # | Performance Measure Phase
Intelight 3005 Split Monitor 5
Fau Intelight SIGH#3005 Phase 5
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM
I Fr —Flan 4—|F'Ian T Fr
—— 20.0- 85 Percentile Split—————— 30.0 - 8.1 20.0.— 28.0 - &5 Percentile Spllt—|
I 12 BH‘JQ Split 1 30.0 Aw -|2EI._'| — 3 D;—wg Split——
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Figure A-162. Intelight — Split Monitor — Phase 5
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Controller Type | Controller # | Performance Measure Phase

Intelight 3005 Split Monitor 6

Fau Intelight SIGHFI00E Phaze &
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:53 AM

I Free - Flan 1.—|F'Ian E Free 1
— 50.0- 85 Percentile Split————— 80.0 - .40, '..]— 45.0 - 85 Percentile Split—
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Figure A-163. Intelight — Split Monitor — Phase 6
Controller Type | Controller # | Performance Measure Phase
Intelight 3005 Split Monitor 7

Fau Intelight SIGH3005 Phase 7
Monday, March 28, 2016 12:00 AM - Tuesday, March 25, 2016 11:59 AM

I Free —Flan 4—Flan_q Fres
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I 1::._":.5.3'.‘.-'\]. Split '1.25'—;: P 1155 o 201 Avg. Split————
I 0.27% MaxOut: |,_-’1._.-_-: F--Tf?-‘;'--'l—_"_-*_ : MaxOuts———
| % Gapluts |':.' = £J.U :H :_'-'::._..'.-
I 35 9% Skips 0.0% Sk 7 00— 24 3% Skips————
OO 0203 4050607 080317011 121314151617 18192027 22 230001 02 03 04 05 06 OF 02 0% 10 11 12
60
3z
S EBD
]
w40
E] . .| ; . RTINS L LI R A
% 20 " - : ' I sl ey
a2 n Bl P I T Y I N . . i 5
Z 10
0

T
0010203 04050607 0809101112 1314151617 18152021 22 2300 01 02 03 04 05 06 O7 08 0% 10 11 12
Time (Hour of Day)

Figure A-164. Intelight — Split Monitor — Phase 7
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Controller Type | Controller # | Performance Measure Phase

Intelight 3005 Split Monitor 8

Fau Intelight SIG#3005 Phasze &
Monday, March 28, 2016 12:00 AM - Tuesday, March 29, 2016 11:59 AM

| Free T F'Ian4—|F'Ian . Free
—— 20.0 - 85 Percentile Split———————— 45.0- 8.1 25.0_—— 42.0 - 85 Percentile S;Ilt—|
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Figure A-165. Intelight — Split Monitor — Phase 8

k) Turning Movement Counts
No graphs — Need to add new detectors after the stop bar. To be accomplished later.

I) Yellow and Red Actuations
No graphs — Need to add new detectors in the intersection after the stop bar. To be accomplished
later.
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B Appendix: Multipoint Simultaneous Access of ASPMSs
from Six Computers
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View basic information about your computer

Windows edition
Windows 7 Enterprise

Copyright © 2009 Microsoft
Corporation, All rights reserved.
Service Pack 1
System
Rating: 1] Your Windows Experience Index
=+ needs to be refreshed
Processor: Intel(R) Xeon(R) CPU E5-2680 v2 @

Installed memory (RAM):
System type:
Pen and Touch:

2.80GHz 2.80 GHz (2 processors)
6.00GB
64-bit Operating System

No Pen or Touch Input is available for
this Display

Computer name, domain, and workgroup settings

Computer name:

Full computer name:

NAESVGPU-101 @Change settings
NAESVGPU-101

Host Name:

NAESVGPU-101

H ™I SNOW VOIUMmes
ol ) Upload Current Data
~ Dates
i || startDate [6/1/2016 | [ ][12:00 | [AM¥]
i || endpate [6/22016 | [ ][1:59 | [AM v |
g Reset Date ‘ < June 2016 =
f Sun Mon Tue Wed Thu Fri Sat
] 29 30 31 11 3 4
' 5 6 I 8 911
J,memmm ! 12 13 14 15 16 17 18
------------------------ J 19 20 21 2 2B242
26 27 28 29 30 1 2
3 A 5 6 F 89

[ Create Metrics |

Computer description:
Domain: irm.ad.fau.edu
Bt Signal 3000 Phase: 2 Eastbound
Windows activation D16 12:00 AM - Thursday. June 02, 2016 11:53 AM
i A im b s b :I 74°/.AOG

tector Activation Pl,an 6
ange to Green 20”;_ %OTG
ange to Yellow [ 2 |
ange to Red 123PR
lume Per Hour 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 07 08 09 10 11
G - Arrival On Green 250
“- Green Time
.- Platoon Ratio

Cycle Time (Seconds|

2000

Time (Hour of Day)

IOy Jad awnjogp,

Figure B-1. Accessing FDOT SPM site from Station 1/Intersection 1 (ControllerID 3000)
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10.193.204/signalperformancemetrics/
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Figure B-2. Accessing FDOT SPM site from Station 2/Intersection 2 (ControllerID 3001)
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Figure B-5. Accessing FDOT SPM site from Station 5/Intersection 5 (ControllerID 3004)
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Figure B-6. Accessing FDOT SPM site from Station 6/Intersection 6 (ControllerID 3005)
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